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Compleat Body 
SURVEYING: 


Formerly Publiſh'd by Y mncent Wing, Math. | |. 
| NOW 


Much Augmented and Improv'd ; with an Aypzn pix thereunto 
ſubjoin'd, ſhewing the whole Ar T of Suxvevinc, by a New 
Inſtrument, 


CALLED 


The EMPERIAL TABLE: 


Performing exactly in all Reſpects, and in all Caſes that can poſſibly 
| - happen in the Practical Part of SURVEYING, the Work of the 
Theodolite, Circumferentor, Semi-Circle, Chard and Needle. 


wITH THE 


DESCRIPTION and USE 


OFA 


New QUADR AN T:. 


- 


To which is added, by Way of SurrrEMENT, 


SCIENTIA STELLARUM: 


Containing New and Accurate Tables of the Planetary Motions, 
whereby the Planets Places both in Longitude and Latitude, the | 
Places of the fix'd Stars, with the Ecliples of the Luminaries, are 
more ealily attain'd than by any yet Extant, 


By JOHN WING, Math. <4,,..\ 
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Printed for A C, and Sold by W. Tarros at the Ship in Pater- 
Noſter-Rozy. 


- © WY Og — it 
—_ —— _ <-> On 
. 


| HONOURABLE 


| ZOHAN NOEL Eſq, 


| | Son to the Right Honourable the LOR D 
| |  CAMPD 'E N, and Brother to the late 
Farl of GAINSBOROUGH 


REN Honourable, 


HE Arts and Sciences ifs 
' cal have in former Ages not only Recet- 
'” awed the Applauſe and Approbation of 
the Learned, but the Profeſſors thereof have been 
alſo more favourably and gratefully admitted 1n- 
to the Society of the Nobleft Perſons, and it 
" { [would be Weakneſs in me to tell your Honour of 
1 the Worth and Excellency of that ,* which all 
Great, Men do approve and admire. That 
worthy Syracuſean AR CHIMEDES, 
|has left us ſuch Excellent Helps and Devices 
Mathematical, that all the World fince hath 
been jbeholden ts his Pans and Induſtry; and 
ſhould I enumerate the continual advantages 
and benefits we daily receive from the Mathe- 
matical Sciences (eſpecrally to your Honour) it 
would be like reading a _ Military Lefure be-| 
Ifore the Tlluftrious Hanibal ; who in his Time, 
was the greateſt Maſter of the Art of W ar : 
1 aha ts therefore only beg your Honour's favon; 
rable Acceptance of this my Performance. And 


as 


= = 


| 


4. 


. 4A —— EI 
x 
x * 


rt ron, a 
uu ICT" 


®* - SG - 
ach _ _ " 


|71 this Sublime Study ,. but confirm me in what 


— 
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as the Grand Cyrus graczouſly accepted a Cup| 
of Water from poor Sineetes, ſo let me be al-| 
lowed" Tour Honour's kind Reception ; Aud I 
hope it will not detraff from Tour Hononr to 
Patranize my ' Slender. Labonrs ; which will 
not ouly encourage me to make a further Progreſs 


I have already done, and oblige me to a Depen- 
dence upon the Rays of Your known Humanity , 
by encouraging me to Study what may be further 
ſerviceable to the Publick : In the interim, 
committing T O U, Right Honourable, and 
Your Noble Family, to the great  Architef| 
of. Heaven and Earth, I ceaſe to trouble Tour| 
Honour further at this time, ever remaining, 


AReal Honourer of YOU 
| and 
KEV __ Your Noble Family, 


7 OHN WING 
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1a Compleat body of this moſt Uſeful Art in Folio by 
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READE R: 


Courteous Reader, 


' S I have been this Twenty Six Years laſt paſt, 1 


imploy d in matters of great concernment, in 
the PraQtice of Surveying : I may (I hope) 


contend for ſome Experience, (if not Judgment) iri 


| this Noble Science, and my frequent experience di-| 
ſcovered to me, the great want of ſuch an Inftru-| 


ment, as might be truly ſubſervient in all Caſes 
that may happen 1ti this excellent Art of. Surveying : 
Upon which, I betook my ſelf to. the contfiving and 
perfefting ſuch an Inſtrument as is Deſcrib'd, Ittu-} 
ſtrated, and Exemplified in the Appendiz to the 
Fourth Book ; truly and exactly, performing, (and 
that moſt Naturally) all the Caſes that can poſſibly 
happen in the Praftical part of Surveying ; and ha- 
ving communicated my Conceptions upon this Sub-| 
jet to ſeveral Ingenious Artiſts, who not only. ap-: 
proving the matter, but earneſtly 1importun'd me to 
publiſh it : Accordingly, I did then deſign to make 


it ſelf; but. others at the ſame time deſiring me to 
Revive my Deceaſed Uncle, Mr. Vincent Wing's,Book 
of Surveying, which was almoſt loft to the World, 
as being out of Print: I did then in Complianice to 
all, Revive this Deceaſed Author's Book, ;2iz. the 
Efential part thereof, that of little Uſe being left 
out , and having made ſuch large Additions, -and 
and that wholy New, as are. not only Uſeful but 
truly Serviceable to a Work of this Nature, and tho' 
ſeveral able Artiſts haye already handled. this-Sub-] 


to. Obje& that my undertaking..1s MPERIBoNy I| 
er 


je& with good Succeſs, that may give ſome qccation|. 


therefore think my ſelf obliged to inform my Rea 


A that 
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Nutþets, Vulgar Fra&ions, and Decimals, after a 


| The ſecond part contains the Menſuration of all Su- 


F 
P! 


ſame Pr portion. . 


that here are ſeveral advances made in this Tra& to-| 


wards the bringing this Noble - Science to greater 
perfe&ion, and may lead the Young Reader through 
the Study and Pradtice thereof with more eaſe, Ex- 
pedition, and SatisfaQtion, than any that has hitherto 


appeared in. our Language, as may in ſome meaſure 


lappear from this ſhort Specimen of the whole Work,| 
* [which is divided .into Seven Books; as follows, 


|: The firſt Book contains Arithmetic in whole 


= 


21n and Prafcicable manner. 


IT. The Second Book confiſts of Geometry, -being 
Deſcription and Inſcription of all Geometrical Figures. 


erficial Figures, demonſtrated in Problems, Theo- 
rems. |, Definitions and Arithmetically. Soly'd. The 
third fart dire&s the parting or cutting any Geome- 


trical Fig 


Figure into equal or unequal parts, as the mat- 
ter is Tequired. | The fourth part teacheth how to 
Redyce one. Figure into another, fti]] keeping the 


TI 4 
b - 4 


IH. 1 he third Book confiſts of Plain Trigonometry 
o the Selution of alt Plain-Triangles, both Right and 
| blique, with a Canon of Sines and. Tangents to 
every 10. Minutes, with a Table of Logarithms to 


erforming exaaly and in! 
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emicircle,” Peraor, Chard and Needle, all fully 
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$4 _ compleated 


divided into four Parts. The firſt part treats of the| 
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all > ow the'work of the Plain-Table, Circumfe-| 
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cotnpleated thereon, without the leaſt confuſion of 
Lines or Parts; and from this Inſtrument by each ſe- 
veral way, both Separately and Conjun&ively, is 
demonſtrated all Pradiicabte Caſes that may poſhbly 
happen in the”Art of Sutveying, either im KingSoms, 
Provinces, or private Eftates. 

.-'V. The Fifth Book ſhews Arithmetically how to mea- 
fore-all manner of Work'and Materials. belonging to 
Buildings,” to -whithy is'added, the Rates, and Prices 
both of Work and Materials; by! which any Gen- 
themare may know, what his Building ſhall coſt kim| 
before he bepins the Work. TV i 
-- VE The Sixth Book. contains the Defcription.and 
tſe of a Net Puadrant, plainly: reſolving the Hour 
and A4zimath, ithe Right "Aſcenſion, 'Declination; Oblique 
Aſtraſon and';Decenſſon 'in' time, of [all points'of the 
Eeliptic with Eatitude;' and thereby-the Rifing, Syu- 


. [alſo the Sun's Rifing and Setting, with the Increaſe 
| [and Decreaſe of the Days to a Minute; and on the| 


erecting a, Scheme of the Heav for any; time 
and atfo-Lined fhewing!! Diamatck, CEE 
Area, and Square equal of a Circle; with an. Uſeful 
 Almanack, and other Quadrantal performances. 

| VII. The Seventh Book confiſts of ſeveral Pro- 
bleyri Wow vgraphyy ynd*Spherical Trigonometr 
avhereby the'Rea PER. Norm'd how to find the 
Scituation of any place upon the I erreſtrial Globe ; 
and thence transferr it into a Map. To which end 
are annexed the moſt neceſlary Problems in Aftrono- 
my, and a PraQtical Tract of the Art of Dialling, 
[with which all Surveyors ought to be acquainted; 
SF hey Tay give diredions for Ornamental ones, 
[upon ſuch - Manfion-Houſes as belong to the Man- 
|nor or Land which they Survey. 


| 
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back-fide of the Quadrant, are Lines inſerted for the| 


thing, and ſetting of the 'Planets! and/Fixed'Stars | 


RUM, confiſting of New Aſtronomical Tables Ex- 


To theſe is added SCIENTIA [Te Be 


poſed, with their Uſes in the Calculation of the Pla, 
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[judice doth not ſtop the way) for the Reader to di- 


nets Places, both in Longitude and Latitude, as alſo 
the Doftrine of the Eclipſes, with the places of the] 
Fixed Stars, vc. 

Now the Utility of the Mathematick Sciences, be- 
ing ſo well known, that for me' to commend them, 
would be like ſpeaking before Apollo, and therefore 
needleſs: But as to what overfights and- omiffions 
have eſcaped, I ſubmit to the Cenſure of all Impar- 
tial Artiſts, knowing tis an eaſy matter.(where Pre- 


ftinguiſh between the Author's, and Printer's faults, 
but having the Advantage of a Good Printer, and a 
Careful and Ingenious Corretfor, who have ſo excellent- 
ly behaved themſelves herein, that very little of an 
Errata appears, to what I have ſeen in moſt works of 
this Nature. Thus wiſhing all Ingenious, Impartial, 
and Unprejudiced Artiſtsa happy Progreſs inall their 
Juſt endeavours, I remain 


From my Houſe af ; : 

Cory of we Tour Mathematical Friend, 
\ Ni 

27th, 1699. 


JOAN WING. 
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Of Notation, or Numeration. 


L. A RITHMETICK is the Art of Numbering, or Ac- 
compting by Numbers. 


IT. Ar:thmetick 1s either Single, or Compound. | 

=. HL Single, is that which is performed by ſingle Num- = 

bers alone, and conſiſts of two Parts, viz. Notation, and Nume- 
ration. 

AV: Notation is only the Noting, or Writing down any Summ, 
or Number that is to be pronounced, or its Value expreſled'or de-| 
termined. - .- | 

V. Numeration is the Reading, or Expreſſing any Number gi- 
ven, or propounded ; or the exact pronouncing its true Value, ac- 
cording to the Number of Figures propoſed, or noted down. 

VI. The Notes, or Chatafters, are Nine, and a Cypher'(o), 
by which Numbers are uſually expreſſed, and are as followeth ;| 
x, one; 2; two; 3, three; 4, four; 5, five; 6,ſix; 7,ſeven; 8,cight ; 
9, nine; o, Cypher. . | 
| VII. Tho! the' Cypher ſignifie nothing of it ſelf, yet it being | 
poſt-poned, or placed behind any of the reſt, it doth increaſe the 


| Value of the Number, as hereatter will appear. | 
| v | B _ vIIL 
| | ORE. 
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| VIIJ. The Figures are to be numbred, and the Order of Places 
to be obſerved from the Right-hand to the Left. | 

IX. The firſt Figure of any given- Number to be read, or pro- | 
nounced, toward the Right-hand, is ſaid toſtand in the Firſt place, 
or place of Units; the Figure ſtanding in the Second place, is called 
the place of Tens; the" hird, theplace of Hundreds; the Fourth, 
the place of Thouſands ; rhe Fifth, the place of Tens of Thouſands; 
the Sixth, the place of Hundreds of Thouſands ; the Seventh, the 
place of Millions ; the Eighth, the place of Tens of Millions; the 
'Ninth, the placeof Hundreds of Millions ; and the reſt as the Ta- | 
ble of Numerarion here expreſles. 

X. Thefirſt three Figures towards the Right-hand, poſſeſs the 
place of Hundreds, the. three next on the Lett-hand them, ſtand |. 
in the place of Thouſands, the three next inthe place of Millions ; 
and ſo on, as the following Table of Numeration directs. 

XI. 'The aforeſaid, or foregoing Rules being, underſtood, *tis 
eaſie to expreſs, or read, the Value of any Number propounded ; 
hence then let it be required to read, or pronounce, this Number, 
987,654,321. Firſt, diſtinguiſh by a Point, or Comma, every three 
places, which unburthensthe Memory, and makes the Work the |} 
eaſier : The reading, or pronouncing, 1s thus ; Nine hundred eighty 
ſeven Millions, Six hundred fifty four 'Thouſand, Three hundred 
twenty one, | | 


; 


— The Table of Notation, in Figures and 
| Letters. 


| 


< Tens. Second I 9 XIX 
Hundreds. _ IThird)) * 20'xX 
OX. Th, Ef, © 21[XX1 


"Units. +: ou < | 1$xVul 


F s 


'F 


X. Thou. [12 Fifth > T ZO XXX 
C. Thow/. Srxth ) © I 6} 4O'XL 
3X. aa 1234567 Seven. 49,XLIX 


X. Million|1 34.4678 Eight. | FOL. 
C. Million 23456789 Ninth) * 1X | $9LIX 
Thou. Mal. 1234567891 Tenth) > || 6O'LX 
OX Tha 12345678912 |Elev. 6 | 891Lxxx1X| 


2 C:Th.Mil.[1 234567891 2311 welf- I 00;C 


CHAP. IH 
Addition of Whole Numbers. 


| DDITION Is that by which many Numbers are gathered, | 
| or added together, that in the end their Summ, Aggregate, | 
, or Total, may be found. In Addition, place the Numbers. given | 
' one above another ;. that is, Units above Units, Tens above Tens, 


[ ® Hundreds 


CES IE —_ i _—_ _— _ ——___—_—— 
emettatncted 
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1 


| 
| 


| 1 makes 8, which place under 1 and 7 ; then to the 
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- | Hundreds above Hundreds, and ſo on, according to the Number 


of Places given. 


Addition of one Denomination, 


Let us ſuppoſe thefe two Numbers 5127, and 2561, be given 
to be added together; ſet them one under another, as 
youſee inthe Margin, and draw a Line under them, +5127 
as you fee ; then begin with the Units, and fay, 7 and 2561 


next,being the place of Tens, and ſay, 6and 2 makes8; 17688 
then to the next place, being the place of Hundreds, 


zand fay, 5 and 1 makes6; then to the laft place, or place of Thou- 


ſands, and fay, 2and 5 157, allwhich ſubſcribe orderly under the 
Line, as you fee: So is the Work finiſhed, whoſe Suram amount- 
eth to 7685, as appears by the Work in the Margin, 


' 

% 

—— 
* 


But theſe three Numbers be given to be added together, vs. 
9532, and 7069, and 557; place them down as before is taught, 
and it any of the Ranks exceed Ten, write down the Exceſs, and 
for the odd Ten keep 1 in your Mind; fo 7, g,and 2, 
makes 18; ſo is the Exceſs above ro, 8, ſo I write 9532 
down 8, and the 1 that T havein my mind I carry to. 7069 
the next Rank ; fo x thatI keep in my mind, and 5, 6, 557 
and 3, makes 15; 10 5 being the Exceis above 10, 
I write it down under the ſame Rank, and for the xo, 17158 
1 carry 11n my mind, as before; then again, r, and 5, 


7, 1t being thelaſt Number, I write ir down orderly under the 
Line: Sodoth the whole Summamount to 17158. 
And if any Number be given, that the firſt Rank exceeds 10, 


Mind to the next Rank of Figures; and ſo may you proceed from 


as-each particular Example following directs. 


| 
EXAMPLES. 


90527 277853 7590324 7539216 
18631 799472 7654031 1978194 
25976 972934 9561987 8657327 

863, 879915 9819751 1472961 


- 135999 2930174 34626093 19646698 


next place, I ſhall briefly ſhew, how Numbers of divers Deno- 


and 5, makes 11 ; fo 1, being the Excets above 10, I write down || 
1, andcarry 1 for the 10, as I ſaid before; ſo x, 7, and 9, makes || 


20, 3O, 40, 50, 60, or any other Number of Tens, write down |: 
the Exceſs above, or more than the Tens; and tor ſo many Tens | 
as there is in number above the Exceſs, ſo many Units carry in your | 


one Rank toanother, till you have compleated your whole Work, | 


'Thus far of Addition 6f Numbers of one Denomination : In the | 


- Pn . 
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minations may be added together ; . Pounds, Shillings, ſs | 
: 2 anc ' 


= 


——— 


Ce, 


_"— 


The Art of SURVETING. 


and Farthings ; Years, Months, Days, and Hours; and Signs, | 

Degrees, Minutes, and Seconds: In all which obſerve; Firſt, To | 
write down the Numbers given, orderly one under another ; Se- | 
condly, In all which'begin with the Leſſer Denomination, as in 
Pounds, Shillings, Pence and Farthings, which is Farthings, four.} 
whereof makes - one Penny; : 10 that what that Rank exceeds in | 
Farthings above the Number of Pence, write down the Exceſs, or | 
Farthings over and above, and-carry the Number of Pence to the | 

next Rank; then 12 Pence makes one Shilling, what that Rank | 
exceeds the Number of Shillings, write down the Exceſs1n Pence, | 
and carry the Shillings to the next Rank, iz. the Rank of Shil- 
lings ; ſowhat that Rank exceeds. in Shillings above the Number 
of Pounds therein contained, place under the ſame Denomination, 
and carry the Pounds tothe laſt Rank, which being added there- 
to, and becaule it being the laſt Rank, place its Reſult under its 
own Denomination accordingly, which concludeth the whole | 
Work. - So likewiſe in Addition of: Signs, Degrees,, Minutes, and | 
Seconds, begin withthe leaſt Denomination, which is Seconds, 60 
| wheregf makes one Minute, - and 60; Minutes one Degree, and 3o | 
Degrees one Sign, and 12 Signs one Great Circle. Again, inad- | 
ding: Years, Months, Days, and Hours, whoſe lefler Denomina-'| 
tion is Hours,. 24 making one Day Natural, 28 Days one Month, | 
and x12 Months one Year. Examples of all which follow. 


, 


EALMWELESS 


Addition of divers Denominations. 


6s S <6... 
20 15 . 03 10 3% ' $6 16 
7 12 eſe 5o O9 13 10 
Ig O7 OI 75 10 18 086 
37 19 O2 T0 05 07 19 


—— 


85 15 O2 153 ol 04 o 
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So likewiſe in Weights and. Meaſures, obſerve the particular | 


Denominations, and you cannot err, it what before is treated of 
be rightly underſtood. 


\ ' | out 31.4 - 
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hd of Numbers is, that one Number being 
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CHAP. Il. 
Subftration of W hole Numbers. 


taken out of ariother, to the end that a Remainder, or Diffe- 
rence may be- known. That Number the Subſtrattion muſt be 
made from, 1s to be greater than your other Number ; and for 
placing the Numbers' in Subſtrattion, it is the fame as 1s before 
taught in Adaztion, 


Subſtrattion of one Denomination: | 


Let this Number 87562, begiventobe Subſtracted from 198765, 

place them one above another, as you are before directed, placing 
your greateſt Number uppermoſt, otherways your Subſtraftion 
cannot be made ; then begin your SubſtraQtion, 
and fay, 2 from 5, and there remains 3, which 198765 
write down under the Line im the fame Rank; 87562 
then to the ſecond Rank, and fay,. 6 from 6, and — 
there remains nothing, ſo place o under the Linein 111203 
the ſame Rank ; then proceedto the next, and fay, 
5 from 7, and there remains 2, which place under the Line, as 
before ; Then proceed to the fourth place, and ſay, 7 from 8, and 
there remains 1, which place orderly under theLine; thentothe 
fifth place, and ſay, 8 from 9, and there remains x, which ſub- 
{cribe orderly under the Line ; then in the laſt place, ſubſcribe 1 
under the Line, becauſe there is no Figure under it, to take from 
it; and fois the Work finiſhed, whoſe Remainder, or Difference 
is found 111203. CD 


© Again, let it be required to Subſtract one Number out of ano- 


ther ; when the Figures of the under Numbers are greater than 
thoſe placed over them, in ſucha caſe you muſt borrow 10 of the 
next Rank towards the Left-hand, and add it to the Figure above, 
which makes the Figure more by 10 than it is of it felt ; and for 
the 10 that. you borrowed, keep x1 m your Mind, which add to 


the Numbers above, till the Work be finiſhed. 


EXAMPLE. 


the next Number given to be Subſtratted, and SubſtraQt all our of 


DA 


| 


mT 


- 


| 


\ 


and for 


cons, is foundto be 2887 


ntous in this matter, 
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79.. 17 Io - 02 97 2 
51 18 11.03 IS. IO 


I cannot have, then borrow 10 as 
makes it 15 ; then ſay, 7 from 15, and there remains 8. then for] 
'| the x Thave in my Mind, having no Figure to add it to, I Sub- 

ſtraCt it from the next Figure 3, and the Remainder is 2: Thus the | 
Work ou finiſhed, Remainder, Difference, or N amber | 
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EXAMPLE. 


It is required to Subſtract 6792, from 35671 ; begin then with 
the place of Units, and fay, 2 from 1, which cannot be, where- 
fore borrow 10 of the next Rank, and add it to 1, 
which makes it 11; thenfay, 2 from 11, and there 35671 
remains 9, Which notedown under the ſame Line; 6792 

the 10 which I borrowed, 1 carry an Unit 
(or one) in my Mind, and addit to the next Figure, - 28879 
namely 9g, then g and x 15 10; then fay, 10 from 7, 
that I cannot have, then I muſt borrow 10 of the next Rank, as 
before, and add it to 7, which makes 17, then take 10 from 17, and | 
there remains 7; then again, x that I have in my Mind, add to 
the next Figure 7, which makes 8 ; then ſay, 8 from 6, whichcan- 
not be, borrow 10 as before, and add it to 6, which maketh 16 ; 
then ſay, 8 from 16, there remains$8;.then for the 1 Lhave inm 


Mind, I add it to'6, which makes it 7 ; then Tay, 7from 5, which 


C7; 
before, an 


Aadition, whichis ſufficient to inform 


C 


have here added three aol aifwracblc to thoſe three in 
,: or inſtruct any truly Inge- 


EXAMPLES. 


Subſtrattion of divers Denominations. 
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I5 - 20 
IO 23 
26 


By 


nominations, and you'cannot err 
ter be rightly underftodd. ' - 


- Solikew#ſe in Weights and Meafirres obſerve the particular DE | 
, if the torimer parr'of the Chap- | 


add to it, which 


| 


4 
1 


we 
ſe 4. m. ſe 
-9:j 3f 30. - 23} 
7,93 51 30} 


_ 1....29., .38 53] 
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UNA FT. Iv. 
Multiplication of Whole Numbers. 


ULTIPLICATION Is that which teacheth us by having 

two Numbers given, to find a third. Of the 2 Numbers 

given in Multiplication, the greater ought to be placed uppermoſt, 

7 and the Number placed under the 

Multiplicand, 1s calPd the Multiplicator, the Number produced by 
theſe two, is calPd the. Produd. | 


Multiplication of one Figure. 


Let it be required to multiply. 324 by 2 ; the ſame order is to be 
obſerved in placing your Numbers as in 
Addition ; whach done, with a Line under 324 Multiplcand, 
them, proceed to your Multiplication, and 2 Multiplicator, 
ſay, 2 times 4 makes 8, which place under — 
the Line in the ſame Rank ; this done, ſay 648 Produt?. 
again, 2 times 2 makes 4, which place or- 
derly under the Line ; then again, two times 3 15 6, which place 
under the Line as before, ſo the Product of this Multiplication is 
found to be 648 ; and here you muſt underſtand, that if your Mul- 
tiplicator had conſiſted of more Figures than one, you ſhould have 
wrought after the ſame manner, placing them orderly under the 


41fame Rank, and fo on tothe Left-hand till the Work be finiſhed ; 


but if your Number given to be multiplied, when the ProduQ of 
each particular Figure exceed ro, keep 11n your Mind ; or if the 
Exceſs be above 20, write it down, and keep 2 1n your Mind, if 
above 3o, keep 3 in your Mind, &c. which is to be added to the. 
next Rank. | 


EXSMEFLE 


Multiplication of divers Figures. 


Let it be required to multiply 5762 by 45, place them as be- 
fore, and as in this Example, and begin with the firſt Figure to- 
wards the Right-hand, vz. 5, ſaying, 5 times 2 makes 10; now 
becauſe the Exceſs above 10 1s nothing, I write a Cypher o under 
the Line in the ſame Rank, and for } 10 þ 

keep 1 in your Mind ; then fay again, 5 5702 

times 6 makes 3o, to which if I add 1 that 45 

I kept in my Mind, it makes 31, 1ſo x be= — MP 

ing the Excels above 3o, I write down 1 
port the Lap in the ſame Rank, and ol 7% 
thethree Tens keep 3 in Mind ; again, lay $9200 Produtt, 
5 times 7 1535, to hich Ladd 3, which TL erooge Pay 


- 
——— 
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kept 1n m) Mind, the whole 1s 38, ſo 8 being the Exceſs above 3 


| 


Tens, which I put orderly under the Line, and keep 3 Tens in 
Mind ; then again, fay 5 times 5 is 25, to whichifTadd the 3 I kept | 


in my Mind, the Number 1s 28; and becauſe it is the laſt, I} 


write down the whole Sum of 28 under the Line, fo the ſingle 
ProduQt ariſing from 5, is 28810: Then begin with the next Fi- 

re of your Multiplicator, vzz. 4, and proceed to multiply as be- 
Bs. faying, 4 times 2 makes 8, which place under the L.ne, and 
under 4 being the fame Rank ; then again ſay, 4 times 6 is 24, ſo 
4 being the Exceſs above 2 Tens, I put down 4 under the Line, 
and keep 2 inmy Mind for the 2 Tens; again 4 times 7 is 28, to 
which add 2 I kept in Mind, and it makes 3o, the Exceſs being 
nothing, I write o under the Line, and for the 3 Tens keep 3 in 


— —— 


Mind ; then fay, 4 times 5 is 20, to which add 3 I kept in Mind, 
the Sum is 23, it being the laſt of my Multiplication, T write it 
down under the Line towards the Left-hand, which Produ& is 
23048, which two Sums added together, produceth the mean 
Produt 259290 : And thus may you multiply by as many Fi- 
gures as Neceſſity requires. 


—_— 


D 1V1SION teacheth to find out how many times one Num- 


F gre 1athe Quotient, then multiply the Di- 
V1 


|the Remainder is x ; draw a Line under your 


—_ 


CHAT V. 
Divifion of W hole Numbers. 


ber, or Sum, 1s contain'd in another, or to divide any 
umber into as many equal parts as ſhall be required. 

There-are three remarkable Numbers in D:v:{oz, viz. the Dz- 
vidend, - the Diviſor, and the Quotient ; the Dividend 1s that Nums- 
ber which is given to be divided, the Diviſor is the Number by 
which the Dividend is to be divided, the Quotient is the Number 
that ariſeth from the Diviſion. 


_—— —_— _ —_ 


 Drviſion by Single Figares, 


Letus for the firſt Example divide 576 by gz, 576 Dividend, 
write down your Numbers as in the Margin, 4 Driviſor. 
and ask how often you can have the Diviſor, 
4 in 5, which is the firſt Figure of your Divi- *7 
dend, which can be had but once, which 3+ (144 Quor. 
place behind 'the crooked Line for the firſt 16 - ( 

for by the Figure placed in the Quotient, "y | 
and write the ProduQt under the Dividend, t 
from which it muſt be Subſtrated ; fo 4 ___ 
multiplied by x 1s 4, which Subſtratt from 5, oo Remainder, 


Dt 


Diviſor 


—_— a Sh A—_ | AI 1 "a —_ 


—_—_— 


| 


, 


þ 


} 


place under the Line as in the Example; then tranſcribe 6, the laft 


. 


| ber be 566, tor a new Dividend : Then place 


"_ 


Divifor, and place your Remainder ,x orderly under the Line, | 
then tranſcribe the next Figure of your Dividend, which is 7, | 
and place your Diviſor orderly under it ; then ask how often your 

Divifor 4 is contain*d in your new-Dividend 17, which being 4 
times, which 4 place behind 1 in the Quotient, then multiply your 
Diviſor 4 by 4, the laſt Figure placed inthe Quotient, and the Pro- 
duct is 16, which Subſtratt from 17, the Remainder 1s x, which 


Ftgure of your Dividend, ſo have you another new Dividend, to 
which bring down 4 your Diviſor, and ask how often it is con- 
tained in 16 your new Dividend, which 1s 4 times, which four 
place in the Quotient, and multiply it by your Diviſor 4, and the 
Product is x6, which Subſtrated from your new Dividend 16, 
and the Remainder is o, thus the whole Work is finiſhed, and the 
Quotient found to be 144; ſee the whole Operation in the Mar- 
gin: And this is calPd ſingle Diviſion, becauſe the Diviſor js but 
one Figure, but when the Diviſor conſiſts of more Figures than 
one, the Work is more di;Hicult than the former, but being well 
inſtructed in the former, the following will be more readily ap- 
prehended. 


— — 


Diviſion by Several Figures. 


Let us ſuppoſe this Number 52063 to be given to be divided by 
232; in placing your Numbers you are to obſerve, that if your 
Diviſor be greater than the fame number of Figures of the Divi- 
dend above it, then remove your Diviſor. one Figure towards the 
Right-hand, and then the Work will be the ſame with the tollow- 
ing :, Your Numbers being placed as. before directed, make a 
Crooked Line on the Right-hand of your Dividend, to piace 
your Quotient in, then proceed to your Work, and ask how otren 
232 may be taken out of 520, or ask how often 2, the firſt Figure 
of your Diviſor, may be taken out of 5, the firſt Figure oft your 
Dividend, which in this Example is found twice, which 2 place 
behind the Crooked Line, for the firſt Figure in the Quotient ; 
then Multiply 232 the Diviſor, by the Figure placed 1n the Quo- 
tient, and the Product of that Multiplication IT FTE 
will be 464, which place under the Diviſor, 52063 
and draw a Line under them ; then Subſtratt 232 
464 from 520, (the three firſt Figures of 464 
your Dividend) the Remainder 1s 56, which wy 
place orderly under the Line : "This done, the 560 5 
next Figure of your Dividend, 1s to be pla- 232 (22423. 
ced on the Right-hand 56, ſowill your Num- 464 


down your Divifor under 566, your new Dt- $4 
vidend, and Work as before, asking how ot- 928 
ten 232, may betaken out of 566, or rather, _—_—— 
27 out of 56, or 2 out of 5, which in this 95 
Example can only be taken twice : Place 2 1n 
D the 


{ 
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| place morethan is in the Diviſor, it muit beasked, How often the 


| your Diviſor by 4, and the Product is 928, which is to be Sub- 


, 


- 


'the Quotient, then as before, Multiply the Diviſor by the Figure 
laſt placed in the Quotient, and the Product is 464, -which Sub- 
ira from 566.(your Dividend) and the Remainder 1s 102 ; then 
bring down 3, the laſt Figure of your firſt Dividend, to the Re- 
mainder 102, fo will the Number be 1023 for another new Divi- 
dend ; then as before, place down your Diviſor orderly under the 


new Dividend :-Now becauſe the new Dividend conſiſts of one | 


firſt Figure of your Diviſor, 1s contain'd in the,two firlt Figures | 
of the new Dividend 10, which may be had five times; but be- 
cauſe the next Figureof your Diviſor cannot be taken fomany times 
out of the Figure above it, I muſt take a leſs Number, which 
let be 4, which write in the Quotient: "Then again Multiply 


{tracted from 1023, and the Remainder is found 95, which is ſo 
many. parts of the Diviſor : The whole Operation being finiſhed, 
the Quotient ſought, is found 22433. 

Diviſion and Multiplication do always prove one another : In Ds- 
viſion Multiply the Diviſor by the Quotient, and add the Remain- |. 
- fo the Produft, the Sum will þe the fame with the Div+r- 

end. | p 

To prove Multiplication, divide your Product by your Multi-. 

plicator, and the Quotient produceth the Multiplicand. 


The Rule of. Three Diref. 


The Single Rule of Three Direct. 


E Rae of. Three, which tor its Excellency, is term'd the 

Golaen-Namber, and by many (and that properly) calPd, 
the Ree of Proportion; for baving Three Numbers given that are | 
known, it teacheth to find-out a Number unknown 1n proportion | 
to them ; and this Rule is performed by Mul- | s 
riplication and Diviſion : For by Multiplying f.' d. f. 4d. 
the ſecond Number into the third, or third 6 : 12 :: 9 : 18 | 
into the ſecond, which is all one, the Num- 9 
ber thence arifing divide by the firft Number, — 
{o 1s the Quotient the fourth Number requi- 108 Produd, 
red: So if 6 Foot of Board coſt x24. what © Piviſor. 
oy CON > Al i Rage Rule of Three Di- . as We: ; 
rect, the fourth Number that is ſought, 1s to | oh 
have ſuch Proportion to the Sow. as the : (19 _ 
third hath to the firſt, in the former Queſti- # 
on ; the fourth Number is to have ſuch Pro- oo Remaindg. 
portion to 12, as 9 hath to 6. Hence, by 


L 


——_— 
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this Analogy, we fay, as61s to 12, fo 1s 9: to the fourth Number 
required. - In the placing of your Numbers, you are to obſerve to 
place them as they are 'propounded ; then Multiply the ſecond 
Term by the third, viz. 12 by 9, and the Product is 108, which 
divide by 6, the firſt Term, and the Quotient is 18, the fourth 
Number found as was required : See the Work in the Margin, and 
this is the Rale of Three Single. 


The Rale of Three C ompound, 


The Rale of Three Compound, is when any of the Numbers pro- 
pounded are of ſeveral Denominations, as Acres, Roods, and 
Perches ; Pounds, Shillings, and Pence ; or Days, Hours, and 
Minutes; or Yards, Feet and Inches: It they be of two or three | 
Denominations, they muſt firſt be reduced to the leaſt Denomina- 
tion propounded. | | 


EAMMEPFP LE 


If 5 Yards 8 Foot of Painting coſt 8 Shillings, what ſhall 4 
| Yards coſt ? Here the firſt Term 1s of two Denominations, viz. 
[Yards and Feet, it muſt therefore be reduced to the leaſt Denomi- 
nation, becauſe they expreſs things of different Names, v4z. Shil- 
lings into Pence, and Yards into Feet : The 

firſt Number given is 5 Yards 8 Feet, which 62:2: 96::36 : 65 


_ 
—_——_——. aw __ — OI" 0 IY 


according to the Rules of Reduttion, will be 26 
reduced into 53 Feet, ſo accordingly will 8 — 
Shillings be reduced into 96 Pence ; fo like- 570 


{| wiſe will the third Term, 4 Yards, be redu- 288 
ced into 36 Feet ; theſe three Numbers being "Wy" NY 
thus reduced to the leaſt Denominations, the 345 TD rs --} | 
Working it will be the fame with the for- 53 P/#Yor- | 
| mer, and the Numbers are to be placed: as in 37 
{the former Example ; which done, proceed 6 (6 " 
jto the Work, Multiplying 96 by 36, the 3 2 (65 Quo | 
Produ&t is found 3456. which divide by 53, 265 


| 


the firſt Term, and the Quotient 1s 65 Pence, 47 

and fomewhat more, but rt being leſs than a 11 Remainder 
| Farthing, we omitted it as uſelels. : | 
The Rule proved. | 


The Proof of this Rule : Multiply the fourth Term by the firſt, | 
and if the ProduCtt be equal to the Product of the ſecond and third | 
Term Multiplied, the Work is right, otherways not; and if there | 
happen to be any thing remain after the Work is finiſhed, it is to be 
added to the Produtt of the firſt and fourth Terms Multiplied, and 
that Sum will be equal with the Product of the: ſecond and third 
Term, 
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CHAP. II. 
The Rule of Inverſe. 


will notbe amiſs firſt to ſhewthe Difference þetwixt this and 
the former Rule, and when this, and when the former are pro- 


| perly to be uſed : Hence obſerve, if more require more, or leſs re- 


quire leſs, then. the former Rule of Three Dirett is to be ufed ; but 


this Multiply the firſt Term by the ſecond, and divide the Product 
ſtance only in one Example, as followeth. 


how many Workmen ſhall do the ſame 


in 4 Days? Place your Numbers 'as Days Me» Days Men 
here in the Margin, then Multiply-the 12 : 20 : : 4 : 60 
firſt Term by the ſecond, or ſecond by I2 
the firſt, which 1s all one, viz. 20 by —_— 
12, the Produ& is 240, which divide 40 
by 4, the Quotient is 60, the Number _ 
required. "HA 

j ſhall not add any more Examples, wil (6 > — 
ſince this is only the Converſe "of the B+. ; 
former ; for it will be cafie (if what __ 
before is {aid be rightly underſtood) to 00 


any truly Ingenious, to conſider the 


Rules it 15 to he ſolved by.: 


| ; Toprove this Inverſe Rule, Multiply the thir& Term by the 
fourth, which {hall be equal to ,the firſt and ſecond Term Mul- 


tiplied. eg 
'] tor't 


— 


CHAP. VL 
The Extraftlion of the Square-Rot. 


ef] given, by which we may find: the Number ſought, by 
tiplying the given Number in it ſelf. 

Let it be required to Extra&t the Squar&Root out of 1296; to 

prepare your Number tor ExtraQtion, ſet over the Figure 6 a Prick, 


Number 


l— 


iy Wo 


—_—_—— 
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it more requre Jels, or leſs require more, then uſe this Reverſe | 


'* Rule. 4 « A 
. This Reverſe Rule is wrought contrary to the former ; for in | 


by thethird, ſo is the Quotient the deſired Number : I ſhall in- | 


If 20 Maſons perform a certain Piece of Walling in 12 Days, 


State of the Queſtion, and conſzquently by which: of the for2going | 


| HE Extraction of the Square-Root is by having a Number | 
M 


and upon the third next to it another Prick thus, 1296 ; and if the | 


4 d 


| 


, 


| 


ERR 


—_ 


ith. 
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1 bring down 96, 
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| Number had conſiſted of more Places, it is but placing over eve- 
ry third Figure, a Prick, or Dot, to the end of your Number, al- 


avays leaving one Figure betwixt two Pricks ; and as many Pricks 


1 as there 15 put over the Figures, ſo many V, vir muſt there be in 
4 the Quotient; then proceed and take out the 


oot of 12, which is3, 
an1 place it in the Quotient; then ſubſcribe the Square of the Figure 
placzd in the Quotient under the firtt Square of the Number given, 
viz. 9 unfer 12, from which it is to be Subſtrated, and plac@he 
Remainder 3 orderly underthe Line ; then to the faid Remainder 
ſo this Square 96 being placed next to the Remain- 

der, the Sum will be 396, which we call tlie Refolvend ; then 
double rhe Root, and place it before a 
Crooked Line on the Left-hand the Re- I 
ſolvend, which is to be a Diviſor ; the 1296 
double of the Root is 6, then muſt the 9 
Reſolvend be a Dividend, all but the Bn 
firſt Figure towards the Right-hand, to 396 Reſolvend. 
wit, the place of Units : Then ask how 66) 396 (36 Root. 
often 6, your Diviſor, may be taken  ——S | 
out of 39 the Dividend, which may be o00 Remarnaer, 
ha@6 ti:nes, which place wn the Quoti- 
ent, and alſo betwixt the Diviſor and the Crooked Line: This 
done, Multiply all che Number on the Left the Reſolvend, by the 
Figure {aft placed in the Quotient, 'and place the Product orderly 
uncer the Refolvend ; ſo 66 Multiplied by 6, the Product is 396, 
which Subftrat from the Reſolvend, the Remainder is no- 
thing: And thus is the Work fimſhed, the Root being found 
quit 26. | "TO 

If after the Work is done, any Fraction remain, you may add 
(eitherat firſt, viz, tothe Number given, or to the Remainder) 


cording to the former DireCtions; and ſo many Points as was pla- 
ced over the whole Number, ſo many whole Numbers will be 

the Root, the reſt towards the Right-hand will be the Numerator 
of a Decimal Fraftion, which will confiſt of as many Places as 
there were Pricks over the Cyphers, which Numerator will be fo 


| many parts of 10, 100,. 1000, Ioooo, Fc. which is eaſily diſco- 


vered thus: If the Numerator of the Decimal Fraction be but one 
Figure, it is lo many parts of 10, if two, it 15 ſo many partsof 160, 


| Ec > 


E CHAP 


a convenient Number of Pairs of Cyphers, and then Work ac- 


in 


_ Oo— 


_ 


4 


—_—— 


|ceth the Number required. 
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The Extraftion of the Cube-Koot. 


HE ExtraQtion of the Caube-Root, is, that by having a Num- 

ber given, and another Number is found, which being 
Multiplied in it ſelf, and then by the Product that arifeth, produ- 
TRE 
Let it be required to Extra& the Cxbe-Roor out of 17576: 
Set a Point uponthe firſt Figure towards the Right-hand, vzz. up- 
on 6, then another Prick upon the fourth Figure 7, and to the end 
of the Sum, always leaving betwixt every two Pricks, two Fl-. 
gures; and as many Pricks as there are ſo made, ſo many Figures 
muſt be in the Quotient : Then begin and find the Czbe-Root of 17,, 


which 1s 2, for 2 times 2 15 4, and 2times 4 is 8; if [ had taken 3 


which exce@6s the firſt Cube x7 ; therefore take always the next 
leffer Number : But to our preſent Example, draw a Crooked 
Line on the Right-hand the Number propounded, and placesthe 


" 


found 8, under 17, the Cube-Number given; the Numbers thus 
placed with a Line under them, Subſtra&t 8from 17, and theRe- 


Remainder vg, bring down the next Cube of the Number given, 
which 1s 576, which makes 9576, which call a Reſolvend ; next 
the Root in the Quotient is to be Squared, that is, Multiphed in it 
ſelf,, which makes 4, the Triple whereof is 12, which 1s to be 
ſubſcribed under the Reſolvend, in ſuch manner that the far{t Fi- 
gure of the Triple Square, v1z. the place of Units, 1s to be placed 
under the Hundreds 1n the Reſolvend ; then triple the Recot in the 
Quotient, and place the Triple thereof 
under the Reſolvend, in ſuch manner as FEE, 
the place of Units may ftand under the *?/ 576 
mu 4 206.0 ” Reſolvend ; then Gb. | 
place the Triple of the Root 2, which 
1s 6, under 7, the place of Tens in the 2 56 Roalvens. 
| Reſolvend ; which done, draw a Line 6 

under them, and add them together in p 
ſuch order as they are placed, which 126 (26 Quotient, | 
makes 126, which Number is to be a — — | 


Sh 


Diviſor ; then let the Refolvend only, 72 
the firſt Figure towards theRight-hand, 216 
be a Dividend, (v4z, the place of U- 216 
nits ;) then ask how often the Figures 0576 


| of your Diviſor may be taken out of the 


Figures of the Dividend, and place the oo00 Remainder, © 
Anſwer in the Quotient : Thus by the 


| 
F 


it had been too much ; for 3 times 3 is 9, and 3 times 9 is 27, 


Root of 17, which is 2 behind the ſaid Crooked Line; then fub- | - 
ſcribe the Cube of the Root placed in the Quotient, which was | 


mainder is 9, which place orderly under the Line ; then tothe faid | 


—o_ 


—— =. 
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Rules 
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Rules of Diviſion, 126 the Diviſor, may be taken out of 957, the 
Dividend, 6 times ; ſo I place 6 in the Quotient, anddraw a Line 
under the Diviſor : Then Multiply 12, the Triple Square, by 6, 
| the laſt Figure placed in the Quotient, and place the Produd 72, 
under 12, the Triple __— Then Multiply the Figure laſt pla- 
ced in the Quotient, firſt by it ſelf, and then by the Triple Num- 
ber before ſubſcribed, placing this Produtt underthe Triple Num- 
ber; fo 6 Multiplied firſt in it ſelf, produces 36, which Multipli- 
ed by the Triple Number 6, the Product is 126, which place un- 
der the Triple Number, (viz. Units under Units, Tens under 
Tens;) this done, Cube the Figure laſt placed in the Quotient, 
and ſubſcribe the Cube under the Reſolvend in ſuch manner, that 
the firſt place of the Cube, viz. the place of Units, may ſtand un- 
der the place of Units in the Reſolvend ; ſo the Cube of 6, is 216, 


—__— _—_ y b 


add them together as-they are placed, which Sum amounteth to 
9576, which Subſtra&ed from the Reſolvend, the Remainder iso. 
The whole - Work being finiſhed, the Cabe-Root of 17576, is 
found to be 26. 

- If any Fraction at any time remain after the Work 1s done, an- 
nex a convenient Number of Ternaries of Cyphers to the firſt 
Number given, then eſteeming it one intire Number, the Work 
is to be performed according to the preceding Rules; and ſo many 
Points as were placed over the W hole Number given, ſo many 
Whole Numbers will be inthe Root : The reſt towards the Right- 
hand will bea Fraction, asT have ſhewed in the Extraction of the 
Square-Root. 


+42 - WW WW = 
Redufion of Fraftions. 


Rure I. To find the Common Meaſure. 
"FO find the Common Meaſure of 18) : 66 :-(3 


| two given Fractions, Divide 54 
the greater by the lefler, and the Divi- jar gi 
ſor by the Remainder; ſo do continually 12) 16 (1 


till nothing remains, fo is the laſt Divi- as 
| ſor the Common Meaſure ſought : See 6) 18 (3 
the Example in the Margin,viz. 66 and 18 

18 being the Numbers given,to find the 
greateſt Common Meaſure belonging to . © 
them, which according to the tormer 


DireCtions, 1s found to be 3, as the Example plainly demonſtrates 
in the Margin. | ; 


E 2 _  RuLE 


_——— _— 


——————_ 


which place under the Refolvend as I faid before : Theſe three, | 


|viz, 72, 216, 216, thus placed, draw a Line under them, and }- 


F 
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- | RuLx I. To Reduce Fraftions to their leaſt Terms. 


[.& us ſuppoſe the aforeſaid Numbers, 66 and 18, were A 
'ven to be reduced to leſter Terms: Divide 66 and 18 by 3, (the 
Common Meaſure to both Numbers found by the former Rule) 
and the Quotients are 22 and 6, fo that ** is Reduced to '$. | 
Again : Suppoſe ,z, were given to be Reduced to their leaſt 
Terms, ftill keeping the ſame Proportion, whoſe Common Mea- 
ſure, by the firſt Rule, is found tobe 11 ; by which dividing 240, 
| the Denominator given, and it givesa new Denominator 22 : So 
| likewiſe divide the Numerator 55 by 1x, the Quotient is 5 for a 
new Numerator ;' fois :+s Reduced to ,f, butwhere both the gi- 
ven Fractions end with 5 or o, or one with 5, the other with a 
Cypher, then *tis but dividing either Number by 5. As if 240 be 
divided by 5, the Quote 1s 48, and the Quotient of 55, divided 
by 5,15 11, 1048, 151n Proportion to 2;, or 248. 
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RuLe III. To Reduce Vulgar Fraftions to Decimals.,, | 


To Reduce Vulgar FraQtions to Decimals. Multiply the Nu- | 
merator given, by the Denominator required, and divide the Pro» | 
du by the Denominator given. 


Let it be required to Reduce, ; of a 1000 
Pound, Perch, Yard, Foot, &'«. to De- 5 | 
cimals whoſe Denominator 1s 10co : 
——— 5, the Numerator given by _ $000 
1000, the Product is 500, which divide Diviſ. 18) 48 
by the Denominator 8, the Quotient is prey 
1335, the Decimal required : See the + 25&Q: | 
Example in the Margin. 4 
| Again : Suppoſe x5 of a Perch, Yard, 40 
&c, were given to be Reduced to the 40 
known parts of a Decimal, whole De- 
nominator 15 100, which Multiply and ' 00 


Divide according to the former Directt- | 
ons, ſo will the Vulgar Frattion of +5, be Reduced to the Dect- | 
| mal of $8. | 


RuLleg IV. Reduttion of Compound Frattions. 


Compound Frattions, or Fraftions of Fractions, before they | 
can be worked up, muſt be Reduced into Single Fractions : As 
ſuppoſe theſe Fractions 3 of 4 of 5 were given to be Multiplied, or | 
Divided by 5 of 4, which muſt firſt be Reduced to a Single Fracti- | 
on thus : Multiply all the Numerators continually for a new Nu- 
merator; and Multiply all the Denominators continually for a new 
Denominator, thus; 2 times 3 156, and 6 times 5 1s 3o, fora new 
Numerator ; then 3 Multiplied by 5, makes 15, which 15 Mul- 
tiplied by 8, makes 120, tor a new Denominator ; {o are theſe 

. Fractions 
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Fraftions Reduced to :75, and by the ſame Rule the other Fra- 
Ations will be Reduced to .$, which are thus fitted either for Ad- 
dition, Subſtrattion, Multiplication, or Diviſion. 


RuL E V. Reduttion of Improper Frattions to Proper, with 
Whole, or Mixt Numbers, 


To bring an Improper Fraction into its Equivalent, either 
Whole, or Mixt Numbers, do thus : Divide the Numerator by 


the Denominator, ſo will the Quotient give the Whole, or Mixt 
Number ſought. ; 


EXAMPLE. 


Let this Improper Fra&tion +, be given to be Reduced intothis 
Mixt Number 3:3 ; for if 5x bedivided by 14, the Quotient is 
3:3, the thing required. Likewiſe this Improper Fraftion ++, 
will be Reduced to 63. 


RuLer VI. Reduttionof Frattions to a Common Denominator. 


If Fractions have unequal Denominators, they muſt be redu- 
ced to Fractions, which ſhall have equal Denominators, which 1s 
thus performed, viz. Multiply the Numerator of the firſt Fratti- 
on, by the Denominator of the ſecond ; ſo will the Product be a 
new Numerator of that firſt Fraction ;- then Multiply the Nume- 
rator of the ſecond Fraftion, by the Denominator of the firſt, ſo 
the Product is a new Numerator of the ſecond Frattion ; and laſt- 
1y, Multiply the Denominators one by the other, and that Pro- 
dutt isa common Denominator to both the Numerators. 


ERS METS 5 


— 


Suppoſe theſe Fraftions 4 and 4,be the Fractions 
propounded ; Multiply 3 by 6,the Product is.18,for 
a new Numerator commonto 3 ; likewife Multiply 
4 by 4, the Produtt is 16, for a new Numerator 
common to 4 ; then Multiply the Denominators 
together, viz. 4 by 6, the Product is 24, for a new 
Denominator common to both the New Denomi- EOREY | 
nators: Obſerve the Work in the Margin, which 
explains the whole Matter. 


RuLtsg VII. Redauttion of Mixt Numbers to Improper Fraftions, 


4 


Multiply the Integer, or Integers in the Mixt Number, by the 
| Denominator of the FraQtion ſo joyned to the Integer ; and to that 
Produ&t add the Numerator of the ſame FraQtion, and that Sum | 
is the Numerator of an Improper Fraftion, whoſe Denominator 
is the ſame it was without any alteration. 

om E X 4 M- 
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\ EX AMP LE: 


Five +7 will be Reduced to the Improper Fraction #3 ; for if 15 
the Denominator, be Multiplied by 5 the Integer, the Produtt is} 
75, to which add 13 the Numerator, the Sum 15.88, which place | 
over the Denaminator 15. According to the former Method 
20 js Will be Reduced to the Improper Fracttionof £33. | 


Rurz VIII. To find the true Value of a Single Frattion. 


To find the true Value of a Single Fraction in its known Terms, | 


[or Parts of its Proper Integer, is only Multiplying the Numerator 


of the Fraction propounded, by the Denominator propoſed, and 
Divide that Produ&t by the Denominator given, and if a FraCtion | 
{till remain, find the Value thereof in thenext Interiour Denomi- 

nation. | 


EAAMPLE. 


To find the Value of :5 of a Pound Sterling : Multiply, the | 
Numerator, by 20 the next Inferiour Denomination, andthe Pro- | 
duft is 160, which Divide by 16, the given Denominator, the 
Quotient 15/16 Shillings. 

Again: Suppofe ':& of a' Pound were given, 9 Multiphed by 
20, the Product is 180, which divided by 16, the Quotient 1s 
II :#, Which Remainder 4 Multiply by 12 Pence, the next Inferi- | 
our Denomination, the Product is 45, which divided by 16, gives 
3 Pence in the Quotient ; ſo that 7 of a Pound 1s brought to its 
known parts,. 22. 11 s. 34, Obſerve the ſame by Weights and 

| 


| Meaſures. > 


that 


CHAP. XI | 
Numeration of V ulgar Fraftions. 


 FxacTton, or Broken Number, is part of a Whole 
Number, or. Integer, as may be thus expreſſed : If you 
meaſure the Length ofany Superficies that contains three Fourths, | 
or three Quarters of a Yard, you are to expreſs it thus 4, becauſe a } 
Yard is {uppaſed to be divided into four equal Parts, alſo a Foot | 
divided into r2 equal Parts, call'd Inches; write tour Inches thus | 
z2, that.is,, four 12 Parts of a Foot; but if the Foot be divided 
mto 100 equal Parts, the Fractional part may be thus expreſled ; 
:39;; that is, 36 parts of a Foot. 
But here you/are to take notice for the Terms of the Frattions.; } 
which is placed above the Line, is calld the N + 
| an 


| 


P 
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{and the Number under the Line, is call'd the Denominator, as in | 


| the laſt Example, 36 being the Numerator, and 100 the Deno- 
| minator. 


— "IR 


CHAP. XIL 


Addition of Vulear Fraftions, and Mixt | 
Numbers. — 


Sure 4 | 


F Single FraQtions be given to be added, and have their Deno- | 
minators all alike, or of one Denomination ; then *tis but ad- 
ding all the Numerators together, which Sum is to be placed over 
the Common Denominator, and the Work is done: So if 5, and 4, 
z, and were given to be added, their Sum would be found 5. 


, 


Rurte IL 


If the FraQtions given to be added, have unequal Denomina- | 
tors, then muſt they be Reduced to the ſame Value by the Sixth 
Rule of Reduttion , then 1s the Addition the fame with the 
former. 


np oP & & 


Suppoſe 3 and 5 were given to be added, which by the Sixth 

Rule of Redu#ion, will be Reduced to 43 and 43, which is added, | 

as in the Firſt Rule, makes 35 ; now becauſe the Numerator is | 
reater than the Denominator, it is an Improper Fraction, and to 

| be Reduced by the Fifth Rule of Redu#:oz, which brings it to 
this Mixt Number 13s, the thing required. 


23-20 - 


When Mixt Numbers are given to be added, firſt find the Sum 
of the Fractions, as is taught in the two former Rules ; then add 


the Integers (if any be) in the Sum of the FraQtions, tothe Whole 
Numbers, and then add them as Whole Numbers, 


EXAMPLE. 


Suppoſe 43,and 55,begiven to be added: Firſt,by the Sixth Rule 
of Reduttionz the FraQuons are Reduced to one Common Deno- | 
| minator, and ſtand thus, i5, 75, which added, is #5, being now 4 
| an Improper FraCtion, which by the Fifth Rule of* Redu##ton, is 
F 2 brought | 


_ ———. _—___ LADA at 
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1 ſaying, 2 times 8, is 16, and 7 times 16s 112, being a Numerator | 


Again, If 54, and 10+; by the former Rules, will he. found 
I5 2%» 


Rutrs IV. | 


If ſeveral Frations be to be'added, as 4, 3, +: Firſt, Multiply | 
continually the firſt Numerator into the ſecond and third Denomi- | 
nafors 5 and 7, ſaying, 3 times 5, is 15, and 7 times 15, 15105, | 
for a new Numerator proper to 3. Secondly, Multiply continu- 
ally the Numerator 2,1into the firſt and third Denominator 8 and 7, 


proper to 2. "Thirdly, Multiply continually the third Numerator | 
5, intothe firſt and ſecond Denominators 8 and 5, ſaying, 5 times 
815 40, and 5 times 4o, is 200, for a new Numerator inſtead of 5, 
Laſtly, Multiply all the Denominators continually one into ano- 
ther, viz, 8 by 5, which makes 4o, and 40 by 7, which makes 
280, which is the Common Denominator, as followeth, viz. 355, | 
230, 289, Hencealways obſerve this General Rule 1n finding the 
new Numerators ; Always miſs the Denominator, in your Multi- 
plication of its own Numerator, and then you cannot” fail. See | 


the Example. 


— 


"#6 8 | UT 
- J Z 

I5 16 40 40 

7} 7 | PEE - 
1ſt Namer. 105 I2d Namer.112 [3d Numer. 200 Denomina. 280 


Then the Numerators being all added, make 417, which place 
over 280, the Common Denominator, thus, 33s; which by the 
Fifth Rule of Reduttion, is brought to this Mixr Number 1 23s, | 


the thing required. 


/ k — 


C HA PF. -AUL. 
| Subftraftion of Vulgar Fradtions and Mixt 
Numbers. 


&UYULB 


"FT F the FraQtions be both Single, Subftratt the leſſer Numerator 
trom the greater, and place the Remainder of the Fraction| 


over the Common Denominator. 
EX #| M-} 
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EXAMPLE: 


I 209 


| | KUL Ik 


But when the Numbers given are both Single FraQtions, and 
have different Denominators, they are to be reduced to a Common 


| Denominator by the Sixth Rule of Redattion, then the Work will 


be the ſame with the former. 


| + & ® WE | | © 


When one of the Numbers given, happen to be a Whole, or 
Mixt Number, or when both of them are Mixt Numbers, Re- 
duce them to an Improper Fraction by the Seventh Rule of Reau- 


#ton, then 1s the Work to be performed according to this Firſt 
Rule. 


EXAMPLE. 


If 8+ be given to be Subitracted from 14, the:Remainder will 
befound 55; for by the Seventh Rule of Reduttion, 8 5, is Redu- 
ced to *5, alſo 14 15 Reduced to 7 ; then by the Sixth Rule of Re- 


Denominator of *7, and *5 ; which Subſtratted, as in the Firſt 
Rule, gives the Remainder *5 ; which by the Fifth Rule of Re- 
auction, 1s Reducedto its Proper Mixed Number 5 5. 

Again, If 10:3, be given to be Subſtracted from 20:5, the 
Remainder (according to the former Preſcriptions) will be found 


9 +55, Theſe areall the Caſes that can happen in Subſtraction of 
Vulgar Fractions, and Mixt Numbers. 


— —— 


CIEST—ITE 


Multiplication of Vulgar Fraftions, and 
Mixt Numbers. 


T3 % Wb * 


| T'F the Numbers given to be Mulrtiplied, be both Single Fracti- 
ons, Multiply the Numerators together, fo is the Product a 
new Numerator : Likewiſe Multiply the Denominators together, 
which Product is the new Denominator ſought. So if 5, and ” 

G E 


The Difference betwixt :4, and +4; is :4 ; alſo the Difference of 
[3, and 35, is 33; and the Difference between #5, and 133 
; IS I 20. 


auction, theſe Improper Fractions are Reduced to one Common | 
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be-given to be Multiplied, the Product will be found :+3 ; for 5 
Multiplied by 3, produceth 15, for the new Numerator ; and 16 
Multiplied by 7, gives 112, for the new Denominator : Alſo 2, 
and 3 Multiplicd as before, the Product will be found iz. | 


L O— 


62, is 15 5, which place as you fee; 
laſtly, add them together, and annex the 
Fractional part3 to the Product ; which 


202053 | 


follows. 


y=up viz, 93, by 6, a Whole Number, the Product will be 
ound 583; for 9} muſt be Reduced by the Seventh Rule of Re- 
duttion, to the Improper FraQtion *3, and 6 to 7, whoſe Nume- 
rators 29 and 6, Multiplied together, makes 174, which place over 
3 thus, *3* ; then the Denominators 1 by 3, the Product is 3 for 
the Denominator : Hence *3* Reduced to its Whole, or Mixt 
Number, by the Fifth Rule of Reda#0z, 15 brought to 583, the 
Product ſought. 


_— 


CHAPF. XV. 


Divifioon of V ulgar Frafions and Mixt 
Numbers. 


| EEEYL 


F the FraQtions given be both Single Fractions, Multiply the 
Denominator of the Diviſor, by the Numerator of the Divi- 
dend, and that ProduCt 'is a new Numerator ; alſo Multiply the 
Numerator of the Diviſor, by the Denominator of the Dividend, 


Quotient ſought. 


KuLlnz 11, 
But let it be required to- Multipl 3245 
Mixt Numbers, as 3244, by 623 : Fur 625 | 
Multiply the Whole Numbers, and 
place the Products orderly, as is taught, 648 
in whole Numbers; then Multiply the 1944 | 
FraCtionsinto the W hole Numbers croſs 162 | 
ways, viz. 4 of 324, is 162; and 4 of 15 | 


Let us ſuppoſe theſe following Numbers be given to be Multi- } 


the ProduCt is a new Denominator ; which new Fraction is the | 


done, the Produ& ſought, is 202653. But this way in all Ca-}. 
ſes of Mixt Numbers, is not ſo preciſely true, as this which | 


"Y 


| 
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EXAMPLE. © 


If 4 begiven to be divided by 4, the Quotient will be found 33; 
for 5 Multiplied by 4, is 20, for a new Numerator ; and 3 Multi- 
plied by 8, 1s 24 tor the new Denomunator. 

Again, If. $ be given to be divided by 4, the Quotient will be 
found #5, which is to be Reduced by the Fifth Rule of Redudtion, 


[into this Mixt Mumber 1:5, the Proper Quotient ſought. 


RuLtr IL 


If any one of the Numbers is a Whole, or Mixt N umber, ' or 


both happen to be Mixt Numbers, ſuch Whole, or Mixt Num- 


bers, are tobe Reduced to an Improper Fraction by the Seventh 
Rule of Redution, and then the Work will be the ſame as is 
taught in the laſt Rule. | 


EXAMPLE. 


If 19 be Divided by 65, the Quotient will be found 233 ; for 6: 
will be Reduced to the Improper Fracti- 
on of *3, and 19 to *7, which Divide 6:) 19 
as in the Firſt Rule, and the Quotient is *2) *x (33 
+} ; which by the Fifth Rule of Redu- 2 13 Quote. 
fon, 1s Reduced to the Mixt Number 
23, thething deſired, Tf theſe Directions be rightly underſtood, 
E: will be ſufficient for all Caſes in Fractions, and Mixt Num- 
Fs. 


__ on 


CHAT. AvL 


Numeration of Decimals. 


HEN a Single Fraction hath for its Denominator an Unite 
inthe Place on the Left-hand, and if therebe nothing but 
Cyphers towards the Right-hand, it may be termed a Decimal of 
theſe kind that follow, v:z. 15, r03, 1085, 10533 3 if the Nume- 
rators and Denominators both end with Cyphers, it may be Re- 
duced to a leſs Fraction; as 1555 1s reduced to 155, or :5: thelike 
is to be underſtood of the reſt that have Cyphers at the endsof both 
Numbers. 
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CHAP. XVI. 
Addition of Decimals. 


REAT care of placing Decimal Fractions to be added, is the 

greateſt Work of this part, which is to place every Num-} 

ber under its proper Denominator ; as Whole Numbers, under | 

Whole Numbers, and Tenths under 'Tenths ; adding them toge- | 

ther as Whole Numbers, ſeparating the Whole N umbersfrom the | 
Fractions, as in the following | 


EAdJdMPLEYS. 


20.2376 70.104 50.010 
5.541 I1.9721 I.07 
42.7631 56.2379 .& 
88.5417 138.3140 51,886 


C HH AP. XVI. 
Subſtraftion of Decimals. 


HE fame Order is to be obſerved in placing the Numbers for 
Saubſtraftion, as in Addition ; and the Subſtraction to be| 
made as ini Whole Numbers ; the Diſtinction of Integers from the | 
Fractional parts being obſerved as in Adazitiov, See the following | 


EX MMF LES, 


962 76. 87.0079 243.271 5O. | 
771 05.37 6570 $2310 760 
.IgL 70.63 86.3509 190.961 49.240 | 


CHA P.” XIx. 


| 


Multiplication of Decimals. 


N Multiplication of Decimals, whether Fractions, or Mixt Num- 
bers, they are to be Multiplied as Whole Numbers ; obſer- 
ving ſo many Places of Fractions as are in boththe Multipliers ; for 
ſo many Figures is to be cut off in the Product towards the Right- 
hand, for the Fractional part, and thoſe which are on the Left- 
hand, are Integers, or Whole Numbers ; and if the Product do 
not conliſt of as many Places as there are Decimals in both Multi- 
pliers, then prepare ſo many Cyphers as ſhall make that Number 
up : This may only happeri when the Product is a Fraction, 


20.15721 .67 412.32 

SH |. "ns FI. 

429.38573 008844 21028.32 
CHAP. XX. 


 Divifion of Decimals. 


N Deczmal-Diviſion the Dividend muſt ſometimes have Cy- 
phers Poſt-poned, that it may conſiſt of more Decimals than 
the Diviſor, which may be increaſed at pleaſure ; and if the Deci- | 
mals-in the Diviſor and Quotient, do not amount to thoſe of the 
Dividend,. then Po#-poxe as many Cyphers, as may make them 
equal: Let the Dividend be 1725, and the Diviſor 3.746; then, 
as I faid before, Po#-pone a convenient Number of Cyphers 
that may make way for the Diviſor, then the Work will ſtand 
thus : | 


. 3.746) 172.500000 


Then perform the Diviſion as in Whole Numbers, and it ſtands | 
thus ! | 


3:746) 172.500000 (46049 


Now for to ſeparate the Integers from the Decimal Parts, is | 
the Key to unlock the whole Work, which is thus perfgrmed, 


Viz, 


H | Sepa- | - 


DN 


_— 


FRY 


. 
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Separate ſo many Figures from the Quotient towards the | 
Right-Hand, as may make the Decimals in the Diviſor 


, equal to 


thoſe in the Dividend : Hence I fiad the Point of Separati- 


on falls betwixt 6 and o ; for the Dividend conſiſting 


of Six 


Places of Decimals, and the Diviſor only Three, I muſt take 
Three Places from the Quotient towards the Right-hand, to 
add to the Decimals of the Diviſor, which makes thetn equal to 
uh in the Dividend; ſo will the Work be as underneath ex- 
preſled. 


3.746) 172.500000 (46.049 


The End of the Fir# BOOK. 
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The SECOND BOOK 


Containing the Efſential Part of 


GEOMETRY 


In the Practice of 


SURVEYING, 


Divided into Four Parts, /:2. 
I. The Firſt Part Contains the Deſcription and 


Inſcription of all Geometrical Figures. 
II. The Second Part Contains the * Menſuration 


of all:Superficial Figures ; Demonſtrated in Problems, Theo- 
rems,.. Definitions, and Arithmetically Solved. 


IH. The Third Part Contains the Dividing, or 


Cutting of Figures Geometrical, into Parts, Equal, OT 
Unequal, as ſhall be required. 


IV. The 'F ourth Part Teacheth how to Reduce 


one Figure into another, ſtill keeping the ſame-Proporti- 
on; and to Add and Subſtradt Geometrically, one Figure 
to, or from another, with their Arithmetical Solutions al-| 
ſo to each Problem. 


 Comprized into a Plain and Prafticable Method. 
By JOHN WING, Math. 


LONDON, 
Printed for Awnſham and Tobn Churchill at the Black-Swan, 
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| Conſiſting of Definitions, and 
Problems Geometrical. 
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PART I. 


The DEFINITIONS. 


PoiNT is that ſmall part which cannot A (/) 
| be divided, whoſe part is nothing, as A A Pont. 
in the Margin. 


| 
Eauchid 2. 1. 


A Line is a Length without Breadth or Thickneſs, of which 
there are two ſorts, viz. Straight and Crooked, which kind of 
Magnitude is conceived in the Meaſuring of Roads, Incloſures, 
or the Diſtance of one Place from another. | 


I A 


SURVEYING: 
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| a Curve Line, as in the Margin. 


{| Extreams whereof are Lines ; and a Plain Superh- 


| Thickneſs, repreſented by D ig the Margin. 


_ » 


Py 


tin 


_ AStraight Line 1s the ſhorteſt Extenſion betwixt 
two Points, as the Line in the Margin A. 


A Spherical, or Crooked Line, hath Compits, and 
ſo it differeth from a Right Line, and being Regu- 
lar, is called, an Arch-Line ; and Irregular, is called, 


A Superficies hath only length and breadth, the 


cies, 15 that which lieth equally betwixt his Lines, 
as the Figure C in the Margin. | 
A Solid is that which hath Lengrh, Breadth, and 


An Angtle is the meeting tbgether of two Lines in 
one Point, fo meetifig,that they make not one Straight 
Line ; and if the Lines that contain the Angle, be 
Right Lines, then is that Angle faid to be a Right 
Lined Angle, as E in the Margin ; if Circular, as the 
Figure F; then 1s that faid to be a Spherical Angle. 

I. Orthogonal. 
Of Angles, thereare 3 ſorts, vic.Y 
}. Acute, or Sharp, 

Of the Firſt ; when one Line falleth down plumb 
upon another, it maketh 2 Right Angles, each con- 
taining go Degrees, asthe Figure G. 


Of the Second ; an Obtuſe, or Blunt Angle, is wi- 
der thana Right Angle, therefore always more than 
go Degrees, as the Figure H. 


Ofthe Third ; an Acute (or Sharp) Angle, is leſs 
than a Right, of Rettangle, therefore always leſſer 
than 96 Degrees, as 1s demonſtrated by the Letter 1 
in the Margin. 

A Circleis a Plain Figure contained under one 
Crooked-Line, called, his Circumference; in the 
Middle whereof, is a Point called, his Center ; from 
whence all Lines drawn to the Circumference, are 
of equal Length, and are called Semidiameters : See 
the Figure K, Semicircle A, B, C. 


A Portion, or Segment of a Circle, is contain'd 
under a Chord-Line, and part of a Circumference, 
A B bting the Chord-Line. by, 


inthe Center, having any part ofthe Circumference 
for its Baſe, as C D. 


A Sector of a Circleis contain'd upon the Ends of 
2 Right-Lines, or Semidiameters, making an Angle 


| 


— 


2, Obtuſe,or Blunt. 


AS. 


A Curve [ine - 


D 


Solid 


abanngt=- 
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An Obtuſe Angle 
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A Quadrant is the fourth part of a Circle, and is 
made by letting two Lines concur of equal length, 
and making a Right Angle, and from that Angle de- 
{cribing an Arch to touch the other end of each Line, 
repreſented by the Figure L in the Margin. 

Right Lin'd Figures' are contain'd under Right. 
Lines, whereof three {ided Figures, are ſuch as are | 
contain'd under three Lines, and are calPd 'Trian- C 
les ; whereof, in reſpect of their Sides, there are | 
three ſorts, viz. Equilateral, Tſoſceles, Scalenum. 
And in reſpe& of their Angles, there are alſo three | 
forts, viz, Oxigonium, Orthogonium, Ambligonium, 


\: Triangle of three equal Sides, is 


— 


The Expoſition \called Equilateral; two equal Sides 
in reſpe& of their 41s called Tſoſceles; and a Triangle | 
Sides, viz. 2 one Blunt Angle, is call'd, 

Scalenum, 


| The Expoſition 


1n reſpect of their {one Right Angle, Orthogonims ; 
Angles, viz. with one Blunt Angle, Amblige- 
: ntum. | 

By which former Definition, it appeareth, That 
_ Triangle hath a double Name; and fo there 
are {even ſorts of Plain Triangles. 

1. An Equilateral Oxigontum T riangle, is contain'd 
under three equal Sides, and three Sharp Angles ; as 
the Triangle A B C in the Margin. 

2, A Right an_ Iſoſceles, hath one Right An- 
ole, and two equal Sides; as the Angle DE F. 

3. A Right Angled Scalenur, hath one Right An- 
gle; asthe AngleG H I. 

4. An Oxigonium Ifoſceles, hath three ſharp An- | 
gles, and two equal Sides ; as the Angles K LM: 


\o Triangle of three Sharp An- 


gles, is called, Oxigonium ; with | 


| 


5. An Iſoſceles Ambligonium, hath two Sides equal, 
and one Blunt Angle ; as the Angle N O P. 


6. An Oxigonium Scalenum, hath three Sharp 


i Angles, and three unequal Sides; as the Angle 
UES 


7. An Ambligonium Scalenum, hath one Obtuſe, or FD” 6. | 
| Blunt Angle, and three unequal Sides; as the Angle | y W 
1VW. | | | | 


FD — — 


|. J- 


_ 


Pw. 


| Four _— are ſuch as are contained under 
four Sides, or 
whereof 


I. A Square. 
- }- - There wn 2. A Long Square, of Parallelogram. 
| five ſorts, 3. A Rhombys. 

VIZ, 4. A Rhomboaaes. 

5. A Trapezium. 

1. A Square 1s contain'd under 4 equal Sides, and 
4 Right Angles, as A. 

2. A T1 ong Square, or Parallelogram, is contain'd 
under four Right Angles, but not equal Sides ; yet 
oo oppoſite Sides are equal, as the Figure B in the 

argin. | 

3. A Rhombus is contained under 4 equal Sides, 
but not Right Angles, as the Figure C, yet the op- 
| polite Angles are all equal. 

4. A Rhomboides is contain'd under 4 Lines, whoſe 
oppolite Sides are equal, and oppoſite Angles equal ; 


{ the Figure D. 


| led Trapeziums, asthe Figure E 1n the Margin. 


Many ftded Figures which confiſt of more than 4 
Sides, are called, Pohpors, and doevery of them re- 
ceive their Names according to the Number of their 
| Angles; whereof there are two kinds, Regular and 
| Irregular. 


"ET OC. 


1 Polygons, 

2. Irregular, are ſuch as have neither equal Sides, 
nor equal Angles ; therefore called, Irregular Plots, 
'or ths 
| 2. Ot the Firſt; A Pertagos, 1s a Polygon, con- 
| tained under 5 equal Sides, and 5 equal Angles, as 
the Figure A. 

An Hexagon,is a Figure,or Polygon, contained un- 
.| der 6 equal Sides, and 6 equal Angles, as the Figure 


£ ©. 


B; and fo of the reſt, being denominated according 
tothe Number of their Sides. | | 

2. Ofthe Second kind of Polygons, called, Irre-| 
oular Polygons, which have neither equal Sides, nor | 
equal Angles, as the Figure C. 


Paral]- 


ines, viz, under 4 Right Lines, | 


but yet not all equal Sides, nor any Right Angles, as| 


All other 4 ſided Figures, and 4 Angles, which | 
have neither equal Sides, nor equal Angles, are cal- 


' 3. Regular Polygons, are ſuch as have equal Sides, | 
and equal Angles: Hence they are called, Regular | 
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Parallel-Lines, are Lines, or Lines drawn equi-| D 


diſtant 1n all places one from another, of ſuch there | —— 


are two ſorts, viz. The Right Lin'd Parallel, and 
the Circular. 


1. Of the Firſt; A Right Lin'd Parallel, is two 
Right Lines equi-diſtant in all places one from ano- 
ther, which being drawn to an infinite Length, 
would never meet, as the 2 Right Lines at D. 


2, Of the Second ; A Circular Parallel, is a Cir- 
cle, or part of a Circle, drawn within or withour a- F 
nother Circle upon the ſame Center, as E, and F. 


—_— 


FAYE L SM 4 


To Divide a Line given, not being Infinite, into two Equal Parts, 


at Right Anoles. 


THEOREM. 


PEN your Compaſſes toa greater Di- .C..- 
ſtance than + of the Line given ; ſet J 

one Foot in one end of the Line given, and 

with the other makean Arch above and be- 


low the Line given; then (the Compaſſes A E B 


unaltered) ſet one Foot in the other end of 
the given Line, and croſs the former Ar- 
ches : Laſtly, from thoſe two InterſeCtions, 5 
draw a Line, and it ſhall cut the Line gi- : 


|] ven, into 2 Equal Parts at Right Angles. -*D** 


E X A M FP | £ } 
Let AB bea Line given, C, D the 2 Interſe&tions found, by 


which the Line C D 1s drawn, which cutteth the Line AB, at E, 


into 2 equal parts, with Right Angles. 


FRKXUOBLEM IL 


From a Point in a Line given, to raiſe a Perpendicular. 


THEOREM. 


Set one Foot of the Compaſſes in the Point, and with the other 
make a Point on each {ide of the Point given in the Line, equidi- 
ſtant from the Point given; then open your Compaſles to any wider 
Diſtance, and ſet one Foot of your Compaſles in one of thoſe made 

K Points, 


—_—_ 


| 
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Points, and withthe other make an Arch -..F; 
above the Line given, (the Compaſſes 
unſtirred) ſet one Foot in the other 
made Point, and croſs that former Arch ; 
from the InterſeCtion of theſe two Arches | 
to the Point given, draw a Line, which , 4 =... 
ſhall be the Perpendicular required. OO ”_ 


EAMAEF LL © 


Let A Bbe the Line given, C.the Point-afſigned, 4 4 the two 


'made Pricks, or Points, equidiſtant from C, F, the Point, or In- 


terſeQion above, by which the Perpendicular F and C is drawn. 


FROBLEM IL 


From a Point above, to let fall a Perpendicular on a Ground-Line, 


THEOREM. 


Set one Foot of the Compaſſes in the Point aſſigned, and with 
the other make an Arch below the Line | 
given, fo that it may teuch the Line in C 
two places; then ſet one Foot of the F| 
Compaſles in one of thoſe Points, where 
the Arch cutteth the Ground Line, and 
with the other make a Portion of an 
Arch below the Line given ; then (rhe 
Compaſſes unſtir'd) ſet one Foot in the —— n_— 
other Point, and croſs that Arch : Laſt- oF 
ly, lay your Ruler by the Point found, : 
and the other Point aſſigned, and fo E.- 
draw the Perpendicular to the Line ET 
g1Ven. 


SAAMMPLE. 


Let A B be the Line given, C the Point aſſigned, and D the 
Arch Line drawn, E the Point found, by which the Perpendicu- 
lar F G is drawn. 


TSRSORL EM IV. 


R 4 , 
From a Point above to draw a Perpendicular, when there wanteth ſpace 
below the Line. 


TT HnOREM 


Fromthe Point aſſigned, to any part of the Line given, draw a 
Slope-Line, which Divide into two equal parts; then fer one Foot 
of 
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of the Compaſles in that Point, open- 
ing the other to that half, letting one 
Foot ſtand open in that Point where 
the firſt half is found to be, and with 
the other ſtrike an Arch from the Point 
aſſigned to the Ground Line, and the 
Interſection in the Ground Line, ſhall 


C,” N 


N 


be the Perpendicular Point to the -£ 


Point aſligned. 
EAAMPLE, 


pendicular required. 


FARAUDLEM Y, 


EX AMPLE. 


Compailes to any convenient Dt- 
ſtance,and ſet one Foot in the Lines- 
end at A, and make a Point with 
the other above, as at Z. ; (theCom- 
paſſes un{tir*d) deſcribe the Portion 
of the Circle D E, which cutteth 
the Ground Line in D, and thePoint 
made above the Line at Z, and it 
will cut the Arch Line in E : Laſtly, 


Upon the End of a Line given, to raiſe a Perpendicular. 


” «4 
SIC CD Gn 
- * 4 
- .* 
- 


5B 


Let A B be the Line given, E the Point aſſigned, B C a Line 
drawn, D one half thereof, E F the Arch drawn; fois F the Point 
of the Perpendicular found to E : Laſtly is the Lane E F, the Per- 


Let A B bethe Line given, and let A, the end thereof, be the 
Point aſſigned; whereon to raiſe a Perpendicular Line, open the | 


draw the Line A E the Perpendicu- - 
lar required: 


PROBLEM VL 


SHAMFLE 


With your Compaſles open- 
ed to any convenient Diſtance, 
prick oft 5 {mall and equal D1- 
vitions from A towards B, upon 
that ſame Line AB; then take 
with your Compaſles, the Di- 
{tance from A, to 4 Diviſions; 
and ſetting one Foot in A, de- 


H 


{cribe with the other the Arch Þ p; 
FG; then take the Diſtance 


g 


Fi A - . 


To raiſe a Perpendicular upon the End of a Line given, another Way. 


— — —_ 
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[from A, to 5 Diviſions, and placing one Foot of the Compaſſes in 
| 3, with the other Foot, deſcribe the Arch H O, interſeCting the 
former in the Point P : Laſtly, from P, draw the Line A P, which 
is the Perpendicular to the given Line A B required. 


PROBLEM VIL 


An Angle being given, and a Point ao given in one Side thereof, to 
| draw a Line Parallel to the other by that Side afſiened. | 


EXASAMPL'E | 

ll 
| | From the Point afſigned, make an Angle equal to the Angle 
| given, by the DireQtion of the next Problem, 1o ſhall the Side 
g produced, be Parallel to that Side of the Angle it cutteth not. As 


admit A B C be the Angle given, D the Point afſfigned, DEG the | 
Angle made equal to A B C; fo is the Line DE, found to be Paral-] 
le] to A B. 


PROBLEM VII. | 
To make one Angle equal to another Angle given. 
EXAMPLE 


Let the Angle given be X A D, and it 1s required to make ano- 
ther Angle equal to the ſame: Open the Compaſles to any conve- 
nient Diſtance, and ſetting one in A 
the given Angle, with theother de- 


{cribe the Arch B C; then with the _. A 
ſame Extenſion ſet one Footin E the A 
Line aſſhgned, and with the other - 
deſcribe the Arch H G ; which D 
done, take the Extent of the Arch 


Line BC, and ſetting one Foot of + ix 
the Compaſſes in G, with the other : 
mark the Point H : Laſtly, with G 


your Ruler draw the Line E H, 
which ſhall make the Angle H E G, equal to B A C required. 


5 PR O- 


—_ 


_- .—__ 
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PROBLEM IX. 


grven, | 
ER MB MP E Ss 


Let the Right Line given be A B, unto which it is required to 
draw another Parallel Line: Firſt open your Compaſles to the Di- 


ſtance given, and ſetting one Foot in the Point A, with the other 
make an Arch on that 


{ide the Line whereon OT "= 
the Parallel Line is to © ; ” * 
be ; then make the like 

Arch at the other end 

of the Line at B, as the _ = 
Arch Lines C and D: 

Laſtly, lay your Ruler by the Convexity, or outſide of thoſe two 
Arches, and draw the Line CD, which ſhall be Parallel to the gi- 
ven Line A B, as was require. 


/ 


CARD LMS M2. 


To draw a Parallel Line, without ſtirring the Compaſſes from the Di- 
ſtance given, a more Readter and Exatter Way. 


EXAMPLE. 


Let A B be the Line given, to which I would make another 
Parallel : I open my Compaſles to the Diſtance required, and de- 
ſcribe the Arch E DF, then the Foot remaining in F, deſcribe 

the other Arch ADG; then remove the Compaſſes toB, and do 
the like; then lay the CS 


Ruler that it may cut E---:..N.---& as ee” C 
both the Interſecti- al. * Pads," 
ons ; then draw a £ \ -# . 
Line from the Point gf ; f i 3 
of Interſectionin the F | 


one end, rill it touch 


the Point of Interſetion in the other end, and ſo 1s E D C Paral- 
lel to A B, which was required, | 


Unto a Line given, to draw a Line Parallel to it, at any Diſtance | 


/ 


| Chord-Line, whichdivide into two equal parts, at Right Angles, 
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PROBLEM XI. 


From a Point aſſigned unto a Line given to draw a Perpendicular, 
without ſtirring the Compaſſes from the Diſt ance given. 


'BEASMPLE 


- Admit A B be the Line EIVen, C, the Point aſhgned, and the 


Line D E, the Diſtance of the Compaſſes: Firſt, draw the Parallel | 


| mg E 
Diſtance 


g1Ven. 


Line FG, and A B, at that Diſtance; then by the Third Problem, 
let fall the Berpendicular CH, which is the thing required. 


PROBLEM XNXIL 


A Circle being given, to find the Center thereof. 


T HEORE M. 


From any part of a Circumference given to another, draw a 


by the Firſf Problem, letting that Line end in the Circumterence 
of the Circle ; ſo ſhall rhat Line be the Diameter of the Circle, 
and the Middle the Center. 


EXAMPLE. 


Admit A. to be the Circle gi- 
ven, whoſe: Center is required ; 
let BCbetheChord-Linedrawn, 
which is Divided into two equa] 
parts at Right Angles, by the 
Diameter DB in the one half, is _ 
the Center, which may be found 
by ſetting the Diſtance of CD, 
from Eto PF, the LineBF drawn, 
cutteth the Line Din g, which 
Point (g) 1s the Center to the 
Circle A,which was required. 


” 
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PROBLEM XIL 
1 Tobring three Pricks (not lying in a Straight Line) into aCircle, 


THEOREM. 


| Firſt draw three Points given, into an Angle, and divide 
each Side into 2 equal parts,at Right 
Angles ; and whefe the 2 Perpendi- 


.culars cut one another, that Point | 
{hall be the Center required. ” ai hes 
AC 


EXAMPLE. 


" Admit A BC,the three Points gi- 
ven; let the Line AB, and A C, 
be drawn ; let AC be divided at 
Right Angles by FG; now DE, 


and F G, cut one another in H; F 
{which 15 the Center found, as was 
required, _ 


| PROBLEM. XIV. 


To perform the former Work a nearer Way, and to find the Center to 
any Arch, or Portion of a Circle. 


EXAMPLE. 


Let A, B, and C, bethe three 
 Pricks to be brought into rhe 
Edge of a Circle,. by finding a 
Center common to them all : 
Firſt, open the Compaſles to 
ſomething more than half the 
Diſtance between two of the 
Pricks, (as are A B;) then ſet 
one Foot in A, and deſcribe the 
Arch DE ; likewiſe ſer one Foot 
1 the Prick :ar B, croſſing the 
forrner Arch DE : Then from 
theſe two Interſections, draw 
the Line O I; then taking ſome- 
thing more of the Diſtance be- 
tween the 2 Pricks C and B; 
make the 2- Arches 4 q, and r p, 
and from their Larerſeion draw 
the Line 2 2; and where theſe 
two Lines cut one another 1s the 
Center, thatrunneth upon the 3 
given Pricks. 


| 
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In like manner, you may find the Center toany Arch, or Seg- 
ment of a Circle, as may be ſeen in the Margin, marked with 
ABC, and 4aodp z;. otherways, vide Path-way to Knowledge, 
the 26th Concluſion, 


PROBLEM XV. 


To make an Equi-angled Triangle, whoſe Sides are equal to 4 
| Line given, 


2X3 MOLE 


Let A B bea Line given, to make an Equi-angled Triangle, 
whoſe Sides ſhall be equal to the given Line A B; then open the 
Compaſles the length of the Line gi- 
ven, and lay down the ſame in that ATE! B 
place, where you would have the 7 
Triangle deſcribed, viz. D E ; at- 
terwards ſet one Foot. of the Com- 
paſſes in D, and with the ſame Ex- 
tent make the Arch X Y ; then ſet 
one Foot of the Compaſles in the o- 
ther end of the Line, and croſs the D 
former ArchinC; then from C, to 
D and E, draw the Equi-angled, or Equilateral Triangle CDE, 
as was required. 


E 


PROBLEM KXVL 
To make a Right Angled Triangle, the two Sides being given. 


EXAMPLE 


Let AB, and CD, be the two Lines given : Firſt, lay down 
the Line A B, for the Baſe E F ; then, by the Fifth Problem,raiſe the 
Perpendicular (g h); then take the Length 
of the other given Line CD, and ſet it up- A— —B 
on the end of the Baſe, at F; then draw the ——_— I 
Fhpothenuſe from E to K, which includeth E-/ 
the Right Angled Triangle EK F, as was A K 
roqureg, and as the Figure in the Margin i 

irects. | 


__ 


b —— 


m__— 
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| PROBLEM XYIL 


| Three, Lines of Unequal Lengths given to make a "Triangle, if the 
| Sum of the two ſhorteit Sides be longer than the third, 


EXAAMPLE. 


Let the three Lines given, be A, B, C, whereof a Triangle is 
to be made : Firſt, place the longeſt 


| Line A, from D, to E, for the Baſe; A — 
| then take the Length of the ſecond — — 
Line B, and ſet one Foot in the end —_— 


of the Baſe at D, and make the Arch 
PO ; then open your Compaſles to 
the Length of the third Line C, 
| and ſet one Foot in the other end of 
the Baſe at E, and croſs the former 
Arch at F; from which InterſeQtion 
draw the Lines F D, and F E, whoſe 
Sides are equal to the three Sides, or 
Lines given, A, B, and C. 


PROBLEM XVIII 
To make an Iſoſceles Triangle, upon a Right Line given. 


EAST L SE 


Let the Right Line given, be A B, 20 ; whereon at is required 
to deſcribe an I/oſceles "Triangle, whoſe Sides ſhall be 16 a piece ; 
open the Compaſſes upon the Scale to 
16; and with one Foot. in A, deſcribe 
the Arch CO; and with the ſame Di- 
ſtance, place one Foot 1n B, and croſs 
the former Arch as ED; and to that. 
Interſection draw two Lines from A and 
B; which ſhall include the Triangle re- 
| quired. 


PROBLEM XIL. 


THEOREM. 


' - Upon the Baſe Line of the Triangle, deſcribea Semicircle ; and 
| upon the Center thereof, raiſe a Perpendicular, in height equal, 


A Triangle being made, to find of what kind it ts. | 


or higher than the third Angle ; then if the Angle fall within = 
& M Ir- 


«/ o "3 % _ . ; - . 
| F 
= | { 


- -- 
: 
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Cirturmference, that Triangle is Amblig 
|the Circumference, ut” | - | £0 


| ference , then is that 
| Triangle Oxigonium ; 


1 fall upon the Perpendi- 


all the three Sides are . 
ual, otherways it is \ 
| Tſoſceles ; but if the : 
Angle do nat fall upon , 3 dats 4 J. 
the Perpendicular, then A Ez B 
it is Scalenum. | ; 
EA MME Like - 


onizm ; and if it fall upon | 
is Orthogonium; but if | | "1 


the third Angle' fall = Cw 
without the Circum- _— 


and if the third Angle 


cular, it is either Equi- 
lateral, or Yoſertes: It. 
is Equilateral, when 


Admit ABC, be the Triangle; A GB half of the Circumfe- 

rence drawn upon the Center E; and E F, a Perpendicular, rai- 
fed upon the Center E ; now for that the Angle C falleth without 
the Circumference, therefore the Triangle A B C, is Oxigonium 
Equilateral;, for that the Angle C, falleth upon the Perpendicular, 
therefore the Triangle A BG, is a Right Angled Foſceles ; the 
Triangle A BH, 1s a Right Angled Scalexum; ABF, an Oxzgo-} 
nium Iſoſceles;, ABD, an Ambligonium Tſoſceles, ABT, is a Sca-| 


lenum, 


_—_ MDA 


SS - 


] 
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PROBLEM XX. 


To make a Square, whoſe Sides ſhalt be equal to a Line given. 
QT. 
»/ \ +&IMIMEL 
| Agmit AE, bsthe Line givert: Firſt, make the pricked Right | 
Apgle by rhe Fifth Prablem ; then ſet Ge | 
the Side of the Square, 'on each ſide , 9: _ 'D 
thereof, from the Angle at A; then £---- , 
ſet one Foot in E, and deſcribe the P : 
Arch IK; and with the ſame Di- 


ſtance, ſet one Foot inB, and deſcribe | F 

the Arch OP; and from that Inter- FP ae | 
ſection draw the Lines O E, and IB; _ Of 

lo 1s the Square I B A E made, whoſe if | 
Sides are equal in.Lengthto the Lines EC ————————z* 


AE, required. £231 
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PROBLEF M. XXL. 


| To make a Long Square, oo At equal to two given 
Ines, 


EXAMPLE. | 


Admit'A B, and C D, to bethe two Lines piven: Firſt , by the 
Fifth Problem, make the 


prick*t Right Angle DEN ("3 WEIR 
OL P; then fet AB, <: D | P, 
for the Baſe from P to | F 


L: next let the Line bY. * BOOT — — 
CD, be ſet from L to ©f #% 

O ; . then take with your ; 

Campaſles, the Length 

of the Line CD, and 
ſet one Foot in P, and 7 —— 
deſcribe the Arch , eq); 

then take the Lena of the Line A B, and ſet one Foot 1n O, 
and crols the former Arch; and from that Inggrſettion, draw the 
LinesI P, and IO; which include the Long Square LIOLFP. 


TROBLEM: XXII. 
To make a Square Quadrat in a Circle aſſigned, 


LF & WOE 


Firſt, draw the Circle, and crofs it with two Diameters, A C, 
and B D, repreſented by the two pricked Lines ; then make, or 
draw the other four Lines ; as from A, to 
| B: from B, toC; from | ad to D; and. 
from D, to A; which ſhall include a 
Square Quadrat 3 in the Circle afligned : 
Andthis is alfotermed, The Inſcribing of 
| a Square within a Circle. 


M >» P R Q- 


_— a 


At m_m__— FU en” I 


_ —_ _——— I” 
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the Circle aſſigned. 


If the Triangle have all Sides 
equal, then take the Middle of eve- 
ry Side, and from the contrary 
Corner draw a Right Line unto 
that Point ; and where thoſe Lines 
da croſs each other, there is the 
Center ; in which ſet one Foot of 
the Compaſſes, and ſtretch out the 
other to the Middle Prick of any of 
thoſe Sides, and ſo draw a Circle 
which ſhall touch every ſide of the 
Triangle, but ſhall nor paſs with- 
out any of them. 

Bur to do this 1n all other kinds 
of Triangles, you muſt divide e- 


| very Angle in the Middle, and fo 


draw Lines from each Angle to 
their Middle Prick ; and where 
thoſe Lines do interſe& one ano- 
ther, there is the Common Center, 


.. FXAMPLE IL 


| Admit this Triangle ABC, 
which by the Ezzhth Problem, I di- 


| 


—_— 


Firſt, draw two Diameters a-croſs-wa 
four Right Angles in the Center ; then 
with your Compaſſes take the Length 
of the half Diameter, and ſet one Foot 
of, the Compaſſes in each end of rhoſe 
Diameters, as at A,B,C,D ; drawingthe 
Arch-Lines in every Corner, and croſs 
each of *:m from the Diameters with. the 
ſame Diſtance ; then from each Inter- 
ſeHon, draw 4 Right Lines, which 
ſhall include the' Square Quadrat about 


PROBLEM KXXIIL 


PROBLEM XXIV. 


The Artof SU RV ETING. 


To make 4 Square Quadrat about a Circle aſſigned, 
EAST LE 


To draw g Circle within a Triangle appointed. 


ys, 1o that they make 


he Ah 
—_— 


—_ 


c 


. a nut.4 


h— 
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vide into two equal partsat D E F ; from whence are drawn the 
Prickt Lines of Diviſion, AD, BF, and C E, which croſs in 
G; therefore ſhall G, be the Common Center; then make one 
Perpendicular, viz. G H, and ſet one Foot of the Compaſſes inG, 
and extend the other to H, and ſo draw the Circle, which will 
juſtly anſwer tothat Triangle. 


tt. 


PROBLEM: XXV. 
To draw 4 Circle about any Triangle aſſigned. 
EXAMPLE. EONS 


Firſt, Divide two Sides.of the Triangle 
into equal parts, wiz. 1n the half ; and from 
thoſe two Pricks, raiſe two Perpendiculars ; 
and where they two cut, one the other, theres - 
is the Center, upon which\you may draw. 

the Circle, which ſhall include the Triangle 
as was required, Woe: ie, 
; md 
This alſo may be performed by the Fourteenth Problem. 


PROBLEM KXXVL = 
To make a Rhombus, whoſe Sides ſhall be equal to a Line given, 
THEOREM. | 


| 
A Rhombus may be deſcribed by the Fifteenth Problem, by joyn- 
ing two Equi-ang 


o ed Triangles together, leaving out the Pricked | 
Line in the Figure. { | 


EA dMdMPLE 


Admit A B, to be the Line gi- 
ven; then by ware as the 
Figure in the Margin directs, or 
according to the Fifteenth Pro- 
blem, eit. her way will make the 
Rhombus C DEF, whoſe Sides 
' are equal to the Line AB, as was - 
required. | 


_ 
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PROBLEM XXVIt. 


+ To make s Rhomboldes, the tbo Shdes being limited, 


TrroRfHM. 


Firſt, lay down the longer of the;rwo Sides given ;_ then open 
your Compaſſes to the Length of the ſhorter Line, .and'draw ano- 
ther Line Parallel to that, and of the fame Length ; then by the} 
end of thoſe two Lines is included the Rhomboras, 


| EXAMPLE. 


| We ; "Ns cliimngmmeend BY 

Admit AB, and CD, Bs — i} 

be the two Lines given fot aS #8004 0 12 

| the making. of the Rhom- + a+ + 6s. ALE : 
baides ; which, according 


to the former Dire&tions, 
makes the Rhomboides, 


| Of POLYGONS. 


| The making of Equi-angled, or Regular Polyoons. 


| makeany Regular, or Equi-angled Polyswons; you muſt 
| * rſt rake a Blind, or White Circke ; and then dc out the 
Chord thereof according to the Side of the Polygon ; which Chord-| 
Line, or Diſtance, mult be ſet ſo many times in the Circumference 
of- that Circle; and Lines being drawa from Point to Point, will| 
include the Polygon; therefore before you can make a Polygon, | 
ou mult firſt learn to find the Chords ih a Circk, according to a 
given Number ; which is taught as followeth, from the 7742ome, | 
to the Decagore; hs 


es Al. Mts. 


%* To. 


*Þ PROBLEM XXVIIL 
| To find out the C hords in a Circ! from the Trigone, to the 
[ Decagone. es 


THEOREM. 


_Which are performed, as in the Expoſition of the Demonſtra-{ 
tloh flowing, - yo 
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EXAMPLE. 


— 


thereof, 

Firſt, draw the Diameter A B ; then open your Compaſles to | 
the Semidiameter ; ſet one Foot in A, and with the other Foot 
croſs the Cirxcumference at C, and D, and draw the Line CD, 
which willbe the third Chord. 


= 
| I 


DEMONSTRATION. 


6 This done , | E 

draw the Line E F, 

ich divideth the 

Diatneter A B, into 

two equal parts at 

Right A . -then _ K 

draw the Eine A E, | 

which ſhall be the 

fourth Chord-Line, H 

or the Side of an in- | 

{cribed Square. 
5 To find the M 

Fifth, ſet one Foot | 

of your Compaſſes 


the other to E; and 
with that Diſtance, D E 
croſs the Diameter EE 

in I, anddraw the Line E I, which ſhall be the Fifth Chord, or 
the Side of a Peptagor. 


6. The Sixth is the Semidiameter, which is the Side of a; 
Hexagon. 


\ 7: The Seventh is half the Third, as CH, or HD ; which is 
the Side of an Inſcribed Heptagor, | 
8. To find the Eighth, lay your Ruler upon the Center X, and; 
the Interſection K, which will cut the Periphery in L ; then draw 
the Line AL, which is the Side of an Infcribed OZagor. 


| 


9. The Ninth is a third part of the Arch CAD, as MD. 
10. The Tenth is the Line X I, which 1s the Side of an Inſcri- 
bed Decagon, 


Admit ABE F, be the Circle given to find the Chords | 


N 2 P R O-| 


— 


: 
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PROBLEM XXIX. 


EXAMPLE. 


Let A,be a Circle given, where- 
in a Heptagor 1s to be Inſcribed ; 
therefore by the laſt Problem find 
out the Seventh Chord G H, or 
' [HI, and place it Seven times in 
the Circumference ; then from 
Point to Point, draw Right. Lines 
within the given Circle, which 
will Include the Heptagoy D EF 
GHIK; and in the like man- 
ner may you make any other Re. 
oular Polygon, as ſhall, or may + 
be requir . &” To 


PROBLEM XXX. 


medes?s Proportion. 


THEOR EM. 


True it is, there is no Agreement 
| betwixt Circular and Right Lines, to 
-ja preciſe Quantity, as yet known ; 
the Old-retained Proportion 7 to 22, 
1s preciſe enough, and ſufficiently 
near enough the Truth, for any Buſt- 
nels. | 

Now the Diameter being given to 
find the Circumference, take 5 of the 
Diameter, and add it to three Diame- 
ters, ſo have you. its Circumference 


To make a Heptagon, the C ircle Inſcribing it being" given; 


| 
I. 
| 


The Diameter of any Circle being given, to find a Right Line equal to 
the Right Extenſion of the Circumference, according to Archi- 


in a Straight Line. 
EASMPLE. 
EEE en=a—s _ | _ TR | 
1. Diameter. 2. Diameter. 3. Diameter. 


P R O- 


ww 
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PROBLEM XXXL. 


The Length of the Diameter being given in Numeral Denomination, 
to find the Circumference Arithmetically. 


KuTLbL ® 


Multiply the Diameter by 33, ſo have you the Circumfe- 
rence. 


EASMEFLE 


Admit the Diameter to be 2x ; which Multiplied by 3+, pro- 
duceth 66, for the Circumterence, 


PROBLEM XXXIL 


A Right Line being limited, to make a Circle, whoſe Circumference being 
extended, ſhall be equal thereunto, -— | 


"TIMES 


Of the Line given, take .z, which part divide into two o_ 
halfs, and with that Diſtance make a Circle; and the Cir- 
cumference thereof being extended, ſhall be equal to the Line 
g1Ven. 


BD OE's EM 2 


Admit A B, be the Line limited ; then let A C be found 23, 
and let the Middle part thereof, be found at D; upon which 
Point deſcribe the Circle E; the Extenſion of the Circumference 
thereof is equal tothe Line A B, which was required. | 


O P R O- 


% | al 


| 
| 
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PROBLEM XXXIIL 


The E xtenſion of a Circumference being given in Numeral Denomina- 
tion, to find the Length of a Diameter Arithmetically. 


KEULE 


Produ& by 22; ſo have you the Length of the Diameter re- 
quired, 


EXAMPLE, 
E-. | | 
Admit the Circumference given, be 66 ; which Multiplied 
by 7, produceth 462 ; which Divide_by 22, quotes 21, for the 
Diameter. | 


] 


PROBLEM XXXIV. 


To deſcribe a Geometrical Oval at any Circumference appointed. 


EXAMPLE. 


Let A he the Circumference appointed to deſcribe an Oval of: 
Firſt, draw a Blind, or White Line, as RS; upon which de- 


Foot in the Edge of the Circle in the Right Line, and draw ano- 


D ne. E 

| ; 

R ———_—_— m—_— 
S_-—Y M 


| ther of the ſame Circumference; then open the Compaſles to the 


the Arch M N, which includeth the Oval P. 


þ-: Multiply the Circumference given, by 7, and Divide that 


ſ{cribea White, or Blind Circle, equal to that of A ; then ſet one} 


Length of your Diameter, and ſet one Foot in O, and ſtrike the| 
| Arch DE; with the ſame Diſtance ſet one Foot in C, and ſtrike 


| 


” 
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PROBLEM. XXXV. 
An Anple being given, to find the Quantity thereof. 


ens | ERR” EE 


Suppoſe KI L were an Angle given, and that it were required | 
to find the Quantity there- | 
of : Open your Compalſles 
from the beginning of a Line x 
of Chords'to 60 Degrees ; 


then with that Extenſion -E 
place one Foot in I, and 5 I 
with the other deſcribe the Qi 
Arch C B; then take in SS \ 


your Compaſles the Dt- 
ſtance of C B, and applying | 
that Diſtance to the Scale of Chords, which reacheth front the 
Beginning, to 27 Degrees, which 1s the Quantity of the Angle 
required. 
Note. If any Angle given, ſhall contain above go Degrees, 
you mult then protract it at twice, by taking firſt the whole Line, 
and then the Remainder, or dividing.the Angle into any two parts 
equalunto it. h 

As if the Angle were 159 Degrees; take 80, and 79 ;or go, and 
69 Degrees, &c. | | | 


| 


PROBLEM RKXXXVI. 


4 Portion, or Part of a Circumference being given to find the right 
| Extenſion thereof. 


| 


| | 
FALCNELSE 


Firſt, find out the Center to that Arch by the Fourteenth Pro- 
blem, by which Point draw a Line by eachend of the Arch, which | 
(willmake an Angle, the Quantity whereof, find by the laſt Pro- 
blem ; and conſequently the Circumference of the whole Circle, 
[whereof that is a part ; then ſay, (by the Rale of Three) as the 
\Degrees of that Angle are in proportion to 360, fo is that Arch 
to the whole Circumference, 


The End of the Fir Part, | | 


—_ 
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GEOMETRY. 


PART IL 
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Definitions, and the Meaſuring of Geome- 


trical-Figures. 


many Squares are therein contained, according to a Scale} 
aſhgned, 
A Scale is any Right Line divided into - any equal parts, by 
which equal parts may be repreſented ; an Inch, a Foot, a Yard, 
a Pace, a Perch or Pole, a Mile, a League, a Degree, &c, ac- 
cording to the thing to be repreſented. 
Now, notwithitanding that a Triangle is one of the Simpleſt 


J* Meaſure the Superficits of any Figure, is to ſhew how 


| Figures of all Superticies, yet for as much as the Ground and 


Meaſuring of a"Friangle, and all other Figures, is Demonſtrated 
out of the Square, and Long Square, I ſhall therefore begin 
with theſe two Figures. 


PROBLEM LIL 
To Meaſure a Geometrical, or True Square. 


THEOREM. 


Very Square is a ReQtangled Equilateral Parallelogram, | 

whoſe Sides are all equal : Hence in all Right Angled Pa-: 

rallelograms, the Length Multiplied by the Breadth. produceth 
the Area thereof. 
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— 


EXAMPLE. 
Admit AB CD, whoſe Sides 


| are brought into a true Square of A—_—_ B 0 
, which Multiphed by 3, being 
oth the Length and Breadth, 4 - 3 


produceth.q for the Area; as may 
be ſeen by the Demonſtration 
here in the Margin. | 

Note, That the Square 
Root of the Area of any Square, | 
15 the _ thereof ; * = this Fi- 7 
| gure, the Area 15 9, whole Square . | 
oor. IS '3, wheh TO che Sie C WRT 2 ve D 
thereof required. 


PROBLEM: IL 
The Side of a Square being given, to find the Length of the Diago- 


nal, and true Area of a Square, | 

THEOREM. \ | 

The Diagonal is double 1n Power to the Side of the Square. 
DEFINITION. 


By the Power of a Line, is meant the Superficies made into a | 
| Square of the ſaid Line, | 


RuTLE Arithmetically. | | 


\ 


un 
Therefore Multiply the Side into it ſelf, and double the Pro- | 

du; from which ProduQ Extra the Square Root by Chap. 8. 

| Book T. which ſheweth the Length of the Diagonal Arithme- 


tically, | | | 
EXIMPLE, mn 
Admit ABCD to be the Square A : 
made, whoſe Diagonal isB D; then Y ya. _ | 
| make another Square, whoſe Side let 4 MW... c | 


beequal to A Cas the Square ACEF 
is: Now it isplain, that ACDi the . 


Are&400 | 
z of the ay NG ABCD, and that : | 


TACDis but + part. of the Square 28F XN 83 
ACEF ; therefore the Square ACEF, _ | 
is double in Area to the Square | 
ABCD. Area 800 | 

| Forthe Side of the Square ABCD, ED— —SF | 


being 20; which Multiplied into it | 


Cab : Ws 


kth... Mt ts —__—_=- ——__—{ ms. Mi 


—_ _— dl. dt. Al. Ati. 
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| elf, produceth 400; the which being doubled, mnaketh 800 for 


the Area of the Square ACEPF, whole Square Root is 287 for the 
Diagonal B D. 


For Meaſering a Rioht Angled Triangle, 


. THEOREM. 


By the Ground of this Theorem, a Right Angled Triangle may 
| bethus Meaſured, viz. Multiply the Diagonal i in it {e]f, and ha f 
of that Produt ſhewerh the Area. 


EXAMPLE. 


| -Admit AEF, to be a Triangle, whoſe Diagonal AP is 4 
which Multiplied by 40, produceth 1600 ; whoſe half is boo! he 


the Area. 
Note, That if the Side of the Square be Rational; then 


| 15 the Diagonal Irrational ; but it the Diagonal be Rational, theri 
is the Side Irrational. 


To Meaſure a Long Square, or Parallelogram. 


\ THrOR EM. 


Multiply the Length by the Breadth, the ProduQtis the Area. 


| 
| 


EXMMEL EE. 


Admit A B CD, to be an Ob- A gm— 
[/ tobe Meaſured 'whoſe Length 216 Area _ 

and the Breadth I2, which {| —_—_ 
being Multiplied rogether, produ- MO I2 
ceth 216 for the Area thereof. 5 

Tofind the Length of the * 

Diagonal LigeB C; Square AB 18, ” 
and AC-12, which Squares added 
bark the Square Root thereof will be the Fe9a required. ' 


7" "_ 


PROBLEM IV. 
To Meaſure a Rhombus, 


| THEOREM. 


i Rhombuc + 5 an Oblique-angled Parallelogram Equilater 
and' is equal to that Long Square, whoſe Length is 15 equal ro one of 
the 


” WOE 
a 
dt. au 
, : _— ” - nid _— - —— | - 


PROBLE M: HL I 


| þ 


| the Rhombas, and the Breadth equal to the Perpendicular, as the! 
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AB, and Subſtra&t the lefler Square from the greater ; the Square 
{Root of the Remainder is the Length of the Perpendicular re- 


| Triangle CDF, ſo conſequently E B CF is equal to the Rhombrus 


| Perpendicular, and B C the Side, is the Side of the Square equal to 


( 


— 


—— dt. __ 


_m_ 


the Sides, and Breadth' is equal to the Parallel Diſtance thereof, 
and may be Meaſuredfeveral ways ; but the moſt Common way is 
this that follows. 


To find the Perpendicular, 
But firſt to find the Perpendicular E B or F C ; Square A E and 


quired. 
R UL E. 


| _ Multiply the Length of the Petpendicular by one of the Sides, 
the Produtt 3s the Area. 


| =D & WJ _- 


' Admit ABCD, to be 
the Rhombus whoſe Side 
15 17, and the Perpendi- 
cular 14% ; which Multi- 
plied together produceth 
2463, tor the Area there- 
of, and is thus further De- 
 monſtrated, viz. 


DEMONSTRATION. 
Make a Long Square, whoſe Length let be equal to the Side of 
Long Square EBCF; now the Triangle A B E, is equal to the| 


ABCD. 
Note alſo Arithmetically, A Mean Proportion between E B, the 


| king Right Angles at the Center 'O ; then from the Square of AB 
1 Subduct the Square of half the given Diagonal, the Square Root 


the Rhombus, or Rhomboides. 


PROBLEM YV. - R 
Given AB the Side of « Rhombus and ove Diagonal, to fiad the other. 
THEOREM. 


' Dividethe Diagonal A C, and BD, 1nto two equal parts, ma- 


of the Remainder ishalf the other Diagonal. 


£m P R O- 
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PROBLEM VI 
To Meaſure a Rhomboides. 


'T HEORE M. 


Every Rhomboides is equil to that Long Square, whoſe Length | 
is equal to oneof the Longeſt Sides, and the Breadth equal to the 
Parallel Diſtance, | | 


®SABUBMF SE 4 | 
Admit ABFD to be A 


a Rhomboides, whoſe Length 3 o | 
Length is 3o ; the Per- ; : 
10+: 
D— 


pendicular, *or Parallel- Area 307) 
Diſtance 104, which analy? 
| Multiplied together , 
produceth 3073, for the Area thereof, as was required. 
Note, Otherways it may be reduced into 2 Triangles by a Dia- | 
gonal Line; which Multiplied by the Perpendicular, produceth | 
the Area alſo. + - | | 


FAUB LEM YH. 
To Meaſure Rze ht Amwvled Triangles. 


THEOREM. 


_ Every Right Angled Triangle is half that Long Square, whoſe 
Length and Breadth areequal to the two containing Sides thereof. 
Therefore Multiply the two containing Sides together, (vzz. 
the Perpendicular and the Baſe) halt the Product is the Area ; or 
the Baſe by half the Perpendicular, or the Perpendicular by half 
the Baſe ; either Product is the Area. 


© © 7 # OY 
Admit ABCtobea Right 


Angled Triangletobe Mea- C8 
ſured, whoſe Baſe B C is 36, 
and AB the Perpendicular 36+... ooo Iduago one nn nd nne ne penn : 


16,, which Multiplied to- 

gether, whoſe halt Produc 

288 ts the Area, 'B 
Otherwiſe 8 the half- 


| Ferpendicular, Multiplied by 36 the whole Baſe, the Produtt is 
| 288 forthe Arca. | 


LES 5 Or 


Area 1.98 
=” | —C 


| 


—— 


| 


| 


þ 


? 


| I 


| Having given in Right Angled Triangle, the Perpendicular and| 


——_— 
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Or 18, half the Baſe, beio Multiplied by the whole Perpen- 


dicular 16, makes likewiſe 288 for the Area, as before. 


PROBLEM VIL 


| / Baſe; to findthe Length of the Hypothenuſe, &c. | 


\ THEOREM 


(i. | 
e\ Ares the Right Angle, viz. the Fhpothe-| 
zuſe, is double (or equal) in power, to both the containing Sides} 
thereof; viz. 'The Baſe, and the Perpendicular, 


EXAMPLE E. 


Admit ABC, tobea Right 
Angled Triangle, whoſe Sub- 
tendent, or Hypothenuſe A C, is . -.. |. 
required * now the Baſe, or. _. 
Side BC is 20, and the Perpen- 
dicular, or Side AB, 1s 15: 
Therefore to ind A C, Square 
AB, and BC, ſeverally; and 
the Square Root of their Ag- 
gregate, 1s the Length of the + 
Subtendent A C, which is found 25. 


# mad 


To find either of the other Sides. | 


Admit the Subtendent Line A C, tobe given 25, and the Baſe 
B C 20: Hence by -the aforegoing DireCtions, Square the two| 
Sides ſeverally, and ſubſtraCt the leſſer from the greater, and the 
Square Root of the Remainder 1s 15 for the Length of the Per- 
pendicular Line A B, as was requited : ' Obſerve the fame Me-} 


nt. 4 


thod in finding the Length of the Baſe Line BC. 


PROBLEM IX, 
How to Meaſure an Equiangled Triangle, 
THEOR EM. 


L 


Cube half one of the Sides, and Multiply that Number by 
half the Perimeter ; of that Product, Extract the Square Root, 
which ſheweth the Area of the "Triangle. 


Q EX A M-| 


mn — — — —— — —— — 
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EXAMPLE. 


Admit ABC, to be an Equilate- 
ral Triangle to be Meaſured, whioſe 
Side. is 24, whoſe halt is 12,: the 
Cube thereof is 1728 ;. which Mul- 
tipliedby 36, half the Perimeter, the 
ProduQt 1s 62208; whoſe Square 
Root is 249433, near Rational, for 
the Area, 

— Otherways, it may be Meaſur- 
ed by letting fall a Perpendicular | 
| from either Angle, to the oppoſite Side; and then Multiplying 
| the half of the one, by the whole of the other, the Produ&t is the 
| | Area. 


| PROBLEM. X, 


The Side of an- Equilateral Triangle being given, to find the | 
hs Perpendicular, | 


T HEOREM. 


| Foraſmuch as the Side ſubtending the Right Angle, 1s equal in 
| power to both the containing Sides thereof; Subſtratt the Square 
| of half the Side, from the Square of the whole, and the Square 
Root of that Remainder is the Length of the Perpendicular. 


EXAMPLE. | 


Admit the former Figure A BC, to be an Equilateral Trian- 
| gle,. whoſe Perpendicular is required ; the Side of the Triangle is 
24,. Whole Square is $76 ; and the half of 24 is 12, whoſe Square 

144; Which ſubſtratted from 576, there remains 432 ; whoſe 
_— is 20.79, for the Length of BD, the Perpendicular 
required, 


_ 
—_— 


Þ 
| 


| PROBLEM KI. 


| 4» Ifoſceles Triangle being given to find the Length of the Perpen-| 
| dicular, and alſo its Area, 


þ | THEORE N. 


' By the Groundof the laſt Problem, ſubſtra& the Square of balf| 
| } the unequal Side, froni the Square of one of the equal Sides; the 
| Square Root of the Remainder, is the Length of the Perpendi- 


| | cular, | 
Sort: EX 4 M-| 


| 


EXAMPLE. 


Admit one of the equal Sides, as 
AB, or AC, & 20, its Square 400 ; ; 
the half of the Unequal Side BC, is 


12, and-its q 144; which ſub- 


firacted from t 
leaveth 256 ; who 


16, he Ling of AD. the Perpen- + 


dicular required. 


vare of A 'B 40d, 


Square Root 15 


Areas ;I92 
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For the Area. 


—27 


* Multiply the Root 16, by : BC 12, it produceth 1 
true Area : Or, Multiply + ; the Root 8, by BC 24, and; 


ceth 192, as before, 


PROBLEM XII. 


Three Sides of any Oblique Angled Triangle being given, to find 


7 where the Perpendicular ſball fall, 


= greateſt Side bein 
reddaular ſhdlHall, find 


THEOREM 


two Sides, and. then the Proportion 


| will be ys followeth. 


or greater Side, 1s tO 


the ather two Sides, ſo is the Dif- 
ference of the ſame Sides toa fourth 
Number, which being 
out of the Baſe, the Perpendicu- 
lar will fall in the middle of the 


Remainder. 


By this Oper ation” 
8 8. are the parts of 
the Baſe between C, 


and D, or betwetn b: 
D and G. Therefore £ 


$.8. is the Point®D# 
where the Perpendi- 
cular ought to fall, 
and its length is found 


As the Baſe, 
the Sum of 


{ubſtratted 


EXAMPLE. 


E F 3TSub., _ 


EG 11 


by Prob. 8, 


2 Reſts.-24 Sum. 


Analogy is this. | 


2, for the 
it produy- 


put for the Baſe, upon which the Per+ 
h the Sum and Difference of the other 


20:24:: 
2.4 Sub. 


7: .0 1: i 
8 the 3 zZ Pa 
the Baſe, © 


- 2.4: 


Fatlid 


60 . 
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-+ Enchid 11. 2. 


From. the Sum of the Squares ,of E F, and FG, ſubſtract.the 
Square of EG, and divide halfthe Remainder by F G, the Quo- 
tient is F D,: by Euclid 13. 2. PIN 


: PROBLEM XII. 
Obr, known, to find bow 
far. the Perpendicular falls without the Obtuſe Angle, 


Tx EOREM. 


From the Square of B C, ſubſtra&the Squareot. A B, and '& C, 
and divide half the Remainder by A C, the Quotieat is A. D,, by 
Euclid” Prop. 12. 2. +47., 2021 0399 


EXAAMELE 


Thus the Square of A B 80, is 6400 ; 
and4of A D 40 1s 1600; the Sur of theſe 
two Squares is 8000; which ſubſtrated 
from the Square of BC 100, v7z. 10000, 
there remains 2000, the halt of which is 
1000 ; Which divided by A C 4o, the 
Quotient is'A D 25 Parts; and by Prob.$. 
the Lengthof the Perpendicular BD will 
be found. | 

Otherways,, Divide the Side AC, into 
twp-equal parts; and one of theſe parts 


wyl be the Length of AD; and D is the 4, a2 
Point where the Perpendicular BD muſt 6 A. 


fall, . 
"PROBLEM: XV. 
To Meaſure any manner of- Triangle whatſoever. 


THEOREM. 


- Every Triangle is half that Long Square, whoſe Length and 
Breadth is equal to the Perpendicular and Baſe, or Side cut by the 


|| Perpendicular thereof. Therefore from one. of the greateſt An- | 


gles, draw a Perpendicular, as AD; whict®Nmltiply in half the 
Bafe, 'or Side cut thereby, and the Product js the Area. 

Or, Multiply the whole Baſe, by half the: Perpendicular, and 
that Product 1s the Area. | | 


E X A M- 


C 


| 


4 


# 
+ 


_ 


- 
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EXAMPLE. 


Admit ABC, bea Triangle E AF 
to be Meaſured, whoſe Baſe : = 
BC, 1s 42 Perches, and the 
Perpendicular AD 16, as they 
are both taken from one Scale; 
now I Multiply the half Baſe 
21, by the whole Perpendicu- 
lar 6, and the Produ&t is 336, for the Area of the Triangle 
ABC. 


cular, the Produ&t is 336, as before. 


EFCB, whichis 572, whoſe half 1s 336, the Area, as before. 


PROBLEM XV. 


'To Meaſure any manner of Triangle, the three Sides being given with- 
out finding the Perpendicular, 


LHEORE M. 


Add together all the three Sides, and take half the Total, and 
Lirom this half Subſtract every Side, which call the three Differen- 


[ally together, the Square Root of this laſt ProduQ is the Area 
thereot. | 


BOL 5 HVYAS 


Admit the three Sides of the 
Triangle are 42,434, 20, the Sum 
is 96, the half Sum is 48; from 
which SubſtraQting the ſeveral 
Sides, the Differences are 28, 14, 
6 : Firſt then Multiply 48, by 28, 
and the Product is 1344 ; which 
Multiplied by 14, that Product is 
18816; This Multiply by the laſt Difterence 6, and the Produ&t 


with all the Operations in the laſt Problem. 


_— 


Or if you Multiply the whole Baſe 42, by 8.the half Perpendi- 


Orelſe Multiply the whole Baſe 42, by the whole Perpendicu- | 
lar 16, the Product -will be the Content of the Long Square |. 


ces; Multiply theſe three Differences, and the half-Sum continu- |. 


is 112896, whoſe Root 336, is the Area of the Triangle, agreeing 


R PRO- 


—— — — — — — 


- 
— 
_ - ma 
"_ 
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| PROBLEM XVI. 
.To Meiſt art Trapezium, when none of the Sides are Parallel. 


= THtrOREM.. ba, 

A Trapeziam is a Figure conſiſting of four unequal Sides, as;the 
Figure ABCD ;-to Meaſure which Trapezarm, draw.the Diago- 
nal D B; ſo isthe Figure divided into'two. Triangles, which you 
may Meaſure according to the Fovrteenth Problem, by letting Per- 


DB, 


Produft will be the Area of the Trapezinm, A BCD. 
Was - # - 4: 28 - rk a: 
The Sum of the two Perpendi- 8 Pg : 
culars is 70, and half the Baſe is f 0 + | om 
51 ; which Multiphled together, FA Wy 
makes 3570, for the Area of the. /..---*** 
| [Trapezium ABCD. D 
PROBLEM XYI. 


| To Meaſure any Irregular Polygon, or Plot of Ground. 
| THEOREM. 


Firſt, Take care that the whole Plane be divided into Trapezs- 
ams and Triangles according to your own Fancy, and as the Na- 


Triangles, as is directed in the x4th and 16th Problems before- 
going, and add the feveral Contents together; ſo will the Sum pro- 
duce you the whole Content of that Irregular Figure. 


"Admit this Figure no- 
ted with the Letters AB C 
| DEFG, be the Irregular 
Plot given; and becauſe it 
is not 1n any of the Shapes - 
before given, therefore the 
beſt way is to reduce it in- 
to Trapezinms and Trian- 
gles, which is done by 
drawing the Lines DG, 


' But with more brevity , you may add the two Perp ndiculars 
together, ad MArneyt ie Sum of them by half the Baſe, and the | 


ture of the 'Thing will bear ; then Meaſure thoſe Trapeziaums and | 


| 


AAS. La £_n bir a crottitrn Ato ithad — 
- 


pendiculars fall from the Angles A, and C, upon the Baſe Line | 


| 


q The Art 
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| Center to the Middle of any one of the Sides thereof, There-! 


\ A 
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BD, GB,and GE, fo is the Figure divided into one T; rapezium, 
and thre? Triangles, as the Figure dire&ts. © 

Now to find the Content of this Figure, Meaſure the Trapezium 
and \—_ as before direQted, and add them together as fol- 
loweth. 


- 
—_  .. 


PROBLEM - XVII. 
To Meaſure any Regular Polygon. © 


| Every Polygon 1s equal to that Long Square, whoſe length is half 
the Perimeter,and Breadth equal to a Perpendicular drawn from the 


| fore, | | 
| 
THrOREM. 


| Fromthe Center, to any of the Sides, by Problem 3. of the 
\ Firſt Part, let fall a parpendicular or elſe find it Arithmerically by 
Problem 11. of thisPart ; by which Perpendicular, halfthe Perxme- 
ter being Multiplied, theProduct ſheweth the Area. 


EXAMPLE. 


Admit AB C 
DEF, to be a 
Hexagon to *be 
Meaſured, whoſe 
Side 1s 12, and 
Perpendicular 1s 
10.25, Or 103; 
which Multipli- 
ed by 36, half the 
Perimeter,thePro- 
| duct 15 369 for the 
Area of the whole 
Polygon. 

This Theorem is Demonſtrated by the Long Square MN OP; 
for the whole Polygon being 6 Equilateral Triangles, the Long 
Square isallo 5 ſuch Triangles, and 2 Right Angled Triangles 
equal to another Equilateral Triangle ; fo that the Long Square is 
in all ſix Equilateral Triangles, 


, 
od ” 


Trapeziuam EGBD 1 292.50 | 
 CBDC 205.00 
Triangles 3BG F 195.00 
ABG 40.00 
The Area of the Figure ABCDEFG 1732.50 


equal to the whole Polygon. | 


R 2 PR O- 
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| 


| being Multiplied by 


PROBLEM XIX. 
The Diameter of a Circle being given, to find the Circumference. 


THEOREM. 


Every Circumference is more 
than triple his Diameter ; by ſuch 
Proportion it is more than 7z, and 
leſs than + ; but the neareſt Rational 
Number, between the Diameter, 
and the Circumference is as 7 to 22. 
Therefore if you Multiply the Dia- 
meter by 22, and Divide the Pro- 
du& by 7, the Quotient will ſhew 


the Circumference. 


42 Diameter. 


EXAMPLE. 


| Dium. Circum, Diamet. 
If 7, be 22: whatis 42? (132. Circumference. 


Contrariwiſe; to find the Diameter : As 22 to 7, ſo is 132 to 42, 


and the Quotient ſheweth the Diameter. 


PROBLEM XX. 
To Meaſure a Circle ſeveral ways. 


L on | 'TrroOR E M. 


Every Circle is, equal to that Oblong or Long Square, whoſe 
Length and Breadth, are equal to halt the Circumference and 
Semidiameter, 


Semidiameter, and the Product is the Area thereof. 
| EXAMPLE. 


"Admit Abethe Cir- 
d& -to be Meaſured, ' } 
whoſe Diameter FH, 
or BC, is 42; and the 
CircumferenceBHCF, 
132, by the laſt Pro- 
blem; whoſe half 66 


tor the Diameter: "Therefore to find the Diameter, Multiply the } | 
given Circumference always by 7, and divide the Product by 22, 


Wherefore-Multiply half the Perimeter of the Circle, by its 


WI" P 4 4 _—_— a —_— — —_— 
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the _n—— X B 21, it produceth 1386 for the Area of the 
Circle; 
&F* Note, Alto every Circle is equal to that Right Angled 
"Triangle, whoſe two containing Sides, one whereof is equal to 
halt the Circumference, and the other to the Diameter. 
Therefore if you Multiply the Diameter 42, by the fourth part 
of the Circumterence 33, it produceth 1386, for the Area, as 
before. 
' By which you may ſee that the Oblong BDEX, is near equal 
to the Circle A, as likewiſe the ReQtangled Triangle C BD. 
[5 Vote, Allo every Circle is 14 of the Geometrical Square a- 
bout it, which 1s made of the Diameter ; therefore if you Mul- 
tiply the Diameter by 314. of the Diameter, the Produ& is the 
Area. 

(2, Note, Otherways Square the Diameter, and Multiply 
that by 11, and Divide that Product by 14, the Quotient is the 
Area, | 


EROBLEM XXL 
To find the Length of an Arch-Line of aCircle, Geometrically. 
THrroORKk Mm. 


Let BCD bean Arch-Line given, whoſe Length is required : 
Firſt, draw the Chord-Line BD, which muſt always be Divi- 
vided into 4 cqual parts, as you ſee 
Numbred with x, 2, 3, 4: Then C 
take one of thole Parts, and ſet it 
from D to E, upon the Arch-Line: 

That done, draw a Line from th? TE | 

Point E, to the firſt Diviſion, B TIT 2 3 <4 DP 
which ſhall be LE; this Line 1s 

half of the Arch-Line BCD, whoſe doubie {hall be the Length 
of the Arch-Line required, 


PROBLEM XXL. 


, IP SEE 
To find the Length of an Arch-Line greater than a Semicircle. 
THrHroReEemM. 


When the Portion of the g1- 
ven Circle 15 greater than a Se- 
micircle, wiole Extent is de- 
fired : Firſt, theretore divide 
the faid Arch into two cqual 
parts, as DB; then divide the 
Chord-Line A D, into four e- 
qual parts; by hep whereof, 
draw the Line OP, as was 


| S ſhewed 


a 


_—_— 


. 
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| {hall divide the Arch A DB, 
[into two equal parts at D; 
j then from D to A, draw the 
| halt Chord A D of its Seg- 
| ment ; as likewiſe from ID, 
|[toB. 


| ſhewel in the laſt Problem, which Line is halfthe Arch AD, by 


conſequence four times the Line OP, is equal to the Segment | 
ADC: 


PROBLEM KXXIIL. 


To find the Length of the Arch of any Segment of a Circle, 
Arithmetically. Y 


T HEORKEM. 


Firſt draw the Chord of the Arch-Line, as A B, which divide 
in half at C; from which 
Point, raiſe the Perpendicular, 
or Verſed Sine CD, which 


EX I#MP-L.E 


Then upon a Scale of equal parts, take off the Length of 'the 


| half Chord of the Arch AD, orB D, which let be 6; then take} 
| off the whole Chord-Line A B, which let be 9; then trom eight 
| times A D, or BD, the Chord of the half Segment ; ſubduct A B, 
| the Chord of the whole Segment, and divide the Remainder by | 


5, the Quotient is the Length of the Arch-Line A B D, wluch 


| 15 13. 


For finding it another way Ar:thmetically, you- may confult 


| Prob. 24. of Babington's Geometry. 


FRO EE M AAEIY. 
To Meaſure a Semicircle, 
THEOREM. 


Every Semicircle is near equal to that Long Square, whole 


| length and breadth-is'equal to half the Arch-Line and the Semid- 


ameter, Therefore Multiply half the Arch-Line by the Semidia- | 
meter, and the Produd is the Area of the Semicircle. 


" "i 5 

Suppoſe the half Circle A ZB, 11 

is to be Meaſured, whoſe Arch- 
Line AZB, is found 66 ; now I ſAre@ 693] | 
Multiply the half thereof 33, by HK D A H 


_ 


| 
| 


—_ x  IR—__—— - 


{ breadth is equal to the Se- 
| midiameter, and one half 
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the Semidiameter Z D 21, and it produceth 693 for the Area of 


the Semicircle, to which the Oblong ZEHD is near equal, 


FRODLEM MEY; 
To Meaſure any Portion of a Circle. 


Note, That fix forts of Portions of Circles may be given to be 
Meaſured ; the Reaſon whereof is grounded upon this Theorem 
following. 

THreOREmM. 


_ Every portion of a Circle, which is contained under two Semi- 
clameters, and one Arch- 
Line, 1s equal to that Long 
Square, whoſe length and 


' of the Arch-Line. . Area 32-5 


Therefore in any ſuch 
portion, firſt find out the 
Center of that Circle, 
whereof the Arch-Line 15 


4a part of the Periphery, by Prob. 13. of Part I. 


Or elſe find the Diameter Arithmetically thus: Multiply half 
the Chord-Line, viz. A K 5 by it ſelf, which makes 25 ; then di- 
vide that Product by 4.25, the Verſed Sine K B, the Quotient 
whereof will be 5.882 ; then it you add 4.25 the Verſed Sine to 
the Quotient 5.882, the Sum will be 10.132, tor the Diameter of 
the Segment ABC; then Multiply half the Arch-Line by the Se- 
midiameter, and the Product ſheweth the Area. 


EXAMPLE of the Fir#t. 


Let ABCD be a Portion, or Sector of a Circle to be meaſu- 


red, the Arch-Line ABC is found (by Prob. 22. 0f this part) 13; 


the half whereof being Multiplied by 5 the Semidiameter A D, or 
CD, produceth 32.5 for the Area of the Sector AB CD. 


ENAMPLE E of the Second, 


Let A DB bethe Segment of a Circle to be Meaſured : Now 
for that it is not at the firſt gi- 
ving to be Meaſured, included 
with two Semidiameters, and 
an Arch-Line, you mult there- 
fore hind the Center C, where- 
of the Arch-Line, or Segment 
ADB, 1sa yart of the Periphe- 
ry, by the iaſt Problem; then 
draw the two Semidiameters 


tern, I 
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,ACand BC; fo ſhall you include the Triangle ABC, morethan 


|the Segment A'DB: Now firſt Meaſure the whole Figure | 


ACBD by the laſt Propoſition; then Meaſure the I/oſceles Trian- 
ole ACB, and from the Content of the whole Sector A CBD, 


|by 
25.6 for the Area of the Segment ADB, differing very little from 


ſ{ubſtraQt the Content of the Triangle ABC ; and the Remainder 
isthe Area of the Segment A DB. 


The Operation. 


Take + 14 the Arch-Line ADB] \( The Perpend.EC 4.25 
7.25 the Semidiamet. | | The Bale AB 12 
7 the; ofthe Arch | | — 
Take: 51.00 Prod. 


50-75 Area of the Sector 8 The +5 of the Prod. 25.5 Is the | 
Subſtr. 25.5 Area of the Tria.j | Area of the Triangle A B C 
required. 


Reſts 25.25 the Area of the| 
Segment ADB } 


Otherwiſe, The Segment of a Circle may more readily be found 
very near the truth at once, without finding the Center of the 
Circle, or Content of the Sector as followeth. 

By the laſt Example, draw the Chord-Line A B, and Meaſure 
the length thereof, which is 12 ; then Meaſure the Perpendicular 
DE, which is 3.2: Now if you Multiply the Perpendicular 3.2, 
5 parts of the Chord-Line A B, which is 8; you ſhall have 


the former. 


EXAMPLE of the Third. 


Let ABC be aportion of a Circle to be Meaſured : Now for 
that the whole conſifteth of an Arch-Line, and a Chord-Line, 
therefore firſt find out the Center D ; 
then draw the two Semidiameters 
AD, andBD, and find the Con- 
tent of the Figure AB Dand C, (0- 
mitting the Triangle ADB) by 
Multiplying 5 of the Arch-Line 
ACB, which is 23, the 3 of it 1511.5, 
which Multiplied by the Semidia- 
meter 6.25,produceth 71.875,tor the 
Area of ABD and C, towhich the 
Content of the Triangle A B D be- 
ing added, whoſe 'Area 1s 26.25, maketh in all 98.125, for 
whole Area, or portion of the Circle AB C, as was required. 


the 


| E ax I 6 


_— 


| but whereas in the laſt Ex- 


{ ſo ſhall you Reduce that Figure, or 
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EXAMPLE of the Fourth, 


+ Let ABCD bea portion of a Circle to be Meaſured : Now 
for that the Perimeter thereof conſiſteth of two Arch-Lines, and 
two Chord-Lines,therefore firſt, the 
Center is to be found, which is E; 
from which draw the four Semidia- 
meters, as EB, EC, ED, &E A; 


Irtion of a Circle, into the two 
Sectors ABE, and DCE, being 
both equal one to the other ; there- 4 
fore the one being Meaſured, viz, A 
The Area thereof, is the Area alſo 
| of the other ; likewiſe it partakes of two Triangles, viz. BEC, 
and A E D, which muſt both be Meaſured ſeverally, becauſe they 
are not equal ; and theſe four Areas thus found, and added toge- 
'ther, is the Area, or Conrent of the whole Figure ABCD; 
which was the thing required. 


FJ 


EXAMPLE of the Fifth. 


Let ABCD be a portion of a Circle to be Meaſured, being 
incloſed, in which are two Chord-Lines, and two Arch-Lines; 


' ample, the Center was with- 
in the Figure, and in this the 
Center is without ; yet as in 
all the reſt, ſo in this, the Cen- 
ter is firſt to be found, which 
let be E; then draw the four a — - 

| Semidiameters, fo ſhall bn Ia in 
Reduce the Figure ABCD 

and E, into three Figures, vzz. | | 
two Sectors ; namely, AEB, and E CD, as alſo the Tſoſceles 
Triangle EB C; all whichare to be Meaſured, as hath been be- 
fore taught ; and from the Total Content of all the three, the 
Area or Content of the Triangle AED, is to be Subſtrafted, 


and the Remainder isthe Area, or Content of the Figure ABCD, 
which was required. 


* E X 4A M- 


{ tle, or Segment ABC, by 


| Content of the Triangle 


EXAMPLE of the Sixth. 


ſhall you include the Sector 
ABCE ; that done, Mea- 5 
{ure the Content of the Con- 


the Second Example; to 
which Area, or Content, the 


_—_— 


ADC being added, maketh 
| the Area of the whole Figure 
ABCD, as was required. 


PROBLEM KXXVI. 
To Meaſure an Ellipſis, or Owal, and its $ eoments, 
THEOREM. 
to a Circle,thus, Fin 
a mean proportion be- 


tween the greater and 
leſſer Diametersof the 
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Let AB CD be a Figure to be Meaſured : Firſt, let the Center 
be found as before; then draw the Semidiameters AR and E C, fo 


For the Meakuring of an Ellipſis, the heſt way is to Reduce it 


Ellipſis commonly cal- 
led We Tranſverſe 
andConjugateDiame- 
ters, and that mean 
proportion 15 the Di- 
ameter of' a Circle, 
whoſe Area is equal 
to yo _ of the . 
Ellipſes ; and how to *%s 

Meck? a Circle, is wy 
| ſhewed in Problem 20, of this Part. 


PROBLEM XXVIL 


Verſed Sine ; to find the Seement HCI. 


THEOREM. 


| ASCD: FCG:: AB; HCI, 


Given AB, and CD, the Diameters of an Elliplis, aud CE the 


As CD=N P, the leſſer Diameter, is to the Segment F CG, 
So is AB, the greateſt Diameter, to the Segment: H CI. 


P R O- 
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As AB, the Tranſverſe Diameter, is tothe Segment K A Q, 
Sois CD, the Conjugate Diameter to the Segment SAR. 


PROBLEM KXXVII. 


Given AB, and CD, the Diameters of an Ellipſis, and A N=P B, 


the Verſed Sine, to find the Segment SAR. 


THEOREM. 


As AB: KAO:: CD: SAR. 


PROBLEM XXIX. 


To Meaſure the Superficial Content of a Sphere, or Globe. 


Multiply the Diameter by the Circumference, the Produ& is 
the Superficial Content of the Globe, or Sphere. 


Admit A, be a Globe, or Sphere, whoſe 
Superticial Content, or- Area of its Sur- 
face, is required ; I Multiply the Cir- 
cumference (which is gained by Problem 
19.) or Periphery 44, j7 

14, the Product 1s 616, for the Superficial 
Content of the Sphere required. 


Multiply the Slant height by half the Circum- 
ference at the Baſe, the Product is the Conical Sur- 
face; to which if you add the Area of the Circle 
underneath, you {hall have the whole Surface 
Content, 

Note, That the moſt exact way would be to 
tind the Perpendicular's height A B, inſtead of the 
Slant height A C, and to Multiply it by half the 
Circumference as before ; which Perpendicular 
may be found, making the Circumference the 
Baie, and the Slant height the Sides of an 1/oſceles 
Triangle ; then by Prob. 1. find the Perpendicular, 


THEOREM. 


EAASMPLE 
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PROBLEM XXX. 
How to Meaſure the Superficies of a Cone. 


THEOREM. 


T 2 


— 


m2 ThreAne SURVEYING. 


Height. 


PROBLEM XXXI. 
i\.*. - Flow to Meaſure the Superficies of the Fruſtum of a Cone. 


' TH BOREM. 


| Add the greater and lefſer Circumference of the Baſes toge- 

ther; + of the Sum is an Arithmetical Mean, which Reduces the 
Fruſtum into4 Cylinaer ; which half Sum, or Mean, Mulriplied 
by - height, the Product is the Superficial Content of the 
Fruſtum. | | 


EXAMPLE. 


Let ABCD bethe Fruſtum, or part of a 
Cone, whoſe Superficial Content is required, 
the Circumference of the pomer and lefler 
Baſe being 6 and 3, which added is 9g, the 
half is 4.5 for the Arithmetical Mean, tor the 
Circumference of the Baſes of:a Cy/zzder at 
both ends; the which 4.5 Multiplied by 1 2, 
the height A C, the Product produces 54.0 
for the Superficial Content of the Fruſtum 
ABCD. 

Note The Superficial Content of a Cylinder 
is found, by Multiplying the Girth by the 


he truth of this laſt Problem may be pro- 
ved thus: Firſt find the Length of the whole 
Cone E CD, whereof the Fruſtum ABCD 
is a part; then having the whole height of 
the Cone, Meaſure firſt its Superficies by 
Problem 30; then Meaſure the Superficies of 
the top ,part, or leſſer Cone, by the ſame | 
Problem,and. Subſtra&tthe Content of the leſſer, from the Content of 
the ao : and the Remainder ſhall be the Content of the 
Fruſtum. 


FROBLEM KXEXIL 
To Meaſure the Super ficies of any Anoular Pyramid, with its Fraſtums, 


THEOREM. 


It the Sides, or Angles at the Baſe be all equal Meaſure; the 
Content of one {ide by Prob. 11. then Multiply that Area by the 
Number of all its Sides, and the Produ&t is the Area of the whole 
Pyramid. But if, the Sides be unequal, Meaſure them ſeverally 


_ as 


ns. am — 


) 
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as ſo many Triangles, and the Sum of their Contents is the Sum | * 


of the whole Pyramid. ; 

But if you are to Meaſure the Fruſtum of ſuch a Pyramid, 
find an Arichmetical Mean, betwixt the brbader and natrower end 
| of one Side, or Square; and that Mean, Multiphed by its height, 
1s the Content of one of the Sides, which being all equal, Multi- 
ply that Content by the Number of all the Sides, the ProduQt is 
the Content of the whole Fruſtum. | 

If the Sides be unequal, Meaſure them ſeverally, and the 
Sam of all their Contents is the whole Area, or Content; 


The End of the Second Part: 


G E O- 
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GEOMETRY. 


| 


" Admit BC, to 


| £ part 1s required to 


| 


| taken, the which end- 


| Line BD be drawn,which includeth the Triangle A B D, which | 


— — 


P AR T MI. 
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CONTAINING 


The Dividing ( or Cutting off ) both Right- 


Lined and Irregular Figures, into as many 


Parts, Equal or Unequal, as ſhall be re- 


quired. 


FROBLEM LIL 


To cut off from a Triangle any Parts, as %, +, *%, &C. with a Line 
iſſuing from any Angle aſſigned. 


TR ee a a iti 


OM yen roaumapayeys 7 * > bet 


rallel, are equal ; Therefore take +, 3, j, ©. of the 
Line oppoſite to the Angle ; draw a Line, which ſhall 


include a "Triangle to retain the Parts required. 


EXAMPLE. 


be a Triangle, whoſe 


be cut of, with a Line 
iſſuing from B, to cut 
the Line A C; and 
that AB be one ſide 
of the new Triangle; 
Thea let the... part 
of the Line A C be 


eth in D, and let the 


is the 4 part of the Triangle A B C; and then © 46s =p the 
Triangle B C D, is 4 parts of the Triangle ABC, &c. 


Riangles, conſiſting of equal Baſes, and in the ſame Pa-] 


_ 


———_——. 
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PROBLEM I. 


To cut of from a Triangle any number of Meaſures or Parts, as 4, 
6, b, 32, &C. with a Line iſſuing out of the Angle aſſigned. 


THEOREM. 


Firſt, Meaſure the Area of the whole Triangle, then multipl 
the {ide oppoſite to the Angle aſſigned, by the parts to be cut off 


B 


"Wk 
__ J 


Zbl Area-2 52 
A A 2. 


and divide the Produtt by the Area of the whole Triangle ; the 
Quotient ſheweth how much you {ſhall cut off, to make a new 
| Triangle to retain the Parts required. 


EAA SMRELELE 


Let ABC be a Triangle given, and let the Propoſition be to 
cut off 84 parts, with a Line iſſuing from the Angle B, and fal- 
ling on the Line A C, and making BC, one of the ſides of the 
new Triangle ; firſt, the whole Content of the whole Triangle 
ABC, is tound to be 336 : Having proceeded thus, let 84 be 
{the Numerator, and 336 the Denominator which being abbre- 

viated thus, 3351 :53 134 | 25, 4 of the Content; then pro- 
| ceed in all reſpects as you did in the laſt Problem ; and you ſhall 
find the Triangle B CD, to contain 84 patts of the Area of the 
Triangle ABC, which was required. 


Arithmetically Performed, 


Firſt, The Content or Area of the Triangle ABC, being 
found to contain 336, and the Line AC is 42 ; then fay by the 
Rule of Proportion, as the whole Area 336, is to 42 ; 1o is: the 
leſſer Area $4, to a fourth Number , which is found 105% in the 
fame Parallel ; which ſet from C towards A, which falleth in 
1D : Then draw the Line BD, which "Triangle BCD, contain h 
| 84 parts, the thing required. 


U 2 Otherwiſe, 


” OW 
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Otherwiſe, Arithmetically. 


Double the parts to be cut off, and they make 168, which 
divide by the Length of BC 20, the Quotient is 8.4; at which 
' diſtance draw the Line D D, and afterwards the Line B D, which 
' ſhall. make the Triangle BCD, to contain 84 parts, as before. 


To cat off from 4 wy, 3, +, 4, &c. with a Line Parallel to 


[du& by the greater, and from that Quotient extract the Square- 


PROBLEM Il. 


any one of the Sides of . the Triangle. 
THEOREM. 


All Equi-angled Figures bear a Superficial Proportion to their, 
correſpondent Sides: Therefore ſquare the Length of one of 
the Sides, in which you would have the Parallel to cut, and mul- | 
tiply the Number by the lefler given Term, and divide that Pro-' 


Ss - 


Root, which ſheweth how much of that Line you ſhall take to | 
make one Side of the new "Triangle ; and from that Point, where 
thoſe Meaſures do end, draw a Line parallel to the Side afſign- 
ed, which ſhall include a Triangle to contain the parts requir'd. 


EXAMPLE, Arithmetically. 


Admit ABC to be a Triangle, from whence + is to be cut 
by a Line parallel to A C ; Firſt then, the Line BC, which is 
cut by the parallel Line, 1s 20, whole Square is 400, whence 2 
thereof is 300, whoſe Square Root 1s 1734, near rational ; which | 
ſet from B towards C, ending in 4, from which point let a Line 
be drawn parallel to A C, which cutteth the Line AB in E; fo 
is the Triangle BDE, 4 of the Triangle AB C, required. 


EXAM 


4 
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SEASHELE.M 
The aforegoing Problem performed Geometrically. 


Admit ABC, in the aforegoing Problem, to be a Triangle, 
from whence parts is to becut off by a Line parallel to A C, in the 
ſame Order; fir{t then, on the Line B C, deſcribe a Semi-Circle, 
which Line B C divide into 4 equal parts: Note where 3 of 
them .do end, in f; on which point raiſe the Perpendicular f G, 
and from that point G, draw the Line G B, which ſet from B, 
towards C, which terminates in d, by which point draw a Line 
parallel to AC, as dE; fois AE B, 4 of the Triangle ABC 
required. 

Note ; After this manner you may reduce any Plot into any 
Proportion, either greater or leſſer, as ſhall be required. 


EAMMEPLE I 
A Third Example of the former Problem, as followeth. 


Admit ABC be a Triangle given, and it is required to 
cut off 4, by a Line parallel to 
AB : Firſt, on the Line A C de- B 
{cribe, the Semi-Circle AEC; G 
then divide the Line CA, into 2 
LN al I upon L$ T 
thoſe parts erect the Perpendi- TD 
cular D E, which each: the ” 46.544. £ 
Arch-Line in E ; then ſet the Line A fp 
CE, from C to F; and from % | Fa 
thence draw the Line F G, pa- bs. of 
rallel to AB ; fo willthe Trian- las 2 
gleC G F contain of theTrian- 
gle A B C, as was before required. 


PROBLEM IV. 


To cut off any number of Parts, as 20, 40, 60, &C. i a Triangle, 
proportional to the Triangle given, with a Line parallel to any 
Side appointed, 


THEOREM. | 


Firſt, Meaſure the whole Triangle, then ſquare any of the] « 

- | Sides, in which you would have the Parallel to cut ; that Square 
| Number multiply by the parts =_ to be cut off, and divide the 
ProduC&t by the Area of the whole Figure, out of which Quotient 


extract the Square-Root ; and it ſheweth how much you _ 
| X take 


<—— 


FT 


—_ 


% 
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take of that Side the Triangle, 
to make a New Triangle ; 
with which Meaſure found, 
work as in the laſt Propoſite- 
on, by the firft Example. 


To: TY os EE Sk 


* 
is a 4 LY" "R""""z —_ ths I _ 


Let -A B C be a Triangle, LY : | Ea 
from. which 112 1s to be cut 1 Y 
off, with a Line parallel to the Mo” 
Line C A ; The Triangle be- ET TOI 


ing meaſured, and found to 

be 336, then. put 112 over it, for the Numerator ; and 336 under 
it, tor the Denominator ; and by abbreviaring it you ſhall find the 
{ame to be 3 : then having deſcribed the Semi-Circle on the Line 
7 A B, divide the Line AB intd 3 equal parts, and. from one of 
them erect the Perpendicular D E ; then take the Diſtance from } 
B to E, and ſet the fame from B, towards A, which endeth in F; 
| by which point draw a Line parallel to A C: So the Triangle 
'BGPF doth contain 112, as was required. 


| 


Arithmetically Performed. 


Firſt, Square the Side B C 20, which makes 400 ; then ſay, 
as 336 1s to 4oo, the Square of that Side, fo is 112 to 1333, whoſe 
| Square-Root 1s 113, near rational; which is the Diſtance. from 
BtoG ; ſo if you draw from that point at G, a Line parallel to | 
AC, you have the Triangle B FG, which containeth 112, as 


before. 


g PROBLEM V. 


From a I riangle given, to lay the Parts cut off in a Trapezium ; if} 
there be a Proportion given between the Parts cut off, and the whole 
Figure, 


| T HEOREM. 


Subſtract the leſſer from the greater, then with the Remainder 
| work as before 1s taught. 


E'X AMPLE: 


| Let the Triangle A B C be given, from whence + is to be cut 

off in a Trapezzum ; Firſt | 
| then, on the Line C B de- 
{cribe a Semi-Circle ; then 
| divide CBinto 5 equal parts, 
| and of 3 of them from B, 
| erect the Perpendicular DE ; 
tlien, ſetting one Foot of your 


= 
a 


—_—u 


—_—_ 


| 


— 
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Compaſſes in B, extend the other to E, which Diſtance ſet off 
from B towards C, which endeth in F; by which point draw a 
Line parallel to A C : So I include the Triangle G FB, to con- 
tain 4 of the whole ; and conſequently the Trapeziam ACFG, 
doth contain 5 of the fame, as was required. 


Arithmetically Performed. 


Firſt, Take 3 from the whole, the remainder will be 2; then 
by! the laſt Problem make the Triangle GFB to contain 4, and 
then it will follow, that the Trapezum A CFG muſt contain 
+ of the whole Triangle, which was required. 


PROBLEM VL 


To tut off from a Square any Parts appointed in aParallelogram. 


THEOR EM. 


Divide the Parts to be cut off, by the ſide of the Square ; the 
Quotient ſheweth how much of the ſide you ſhall take, from the 
fide of the Square for the Breadth of the Parallelogram; at which 
diſtance draw a Parallel Line ; which {hall include the Parallelo- 


| gram required, | 


EXAMPLE IL 


Admit ABCD to be a Square A 29 _B 
given, Whoſe fideis 20; from | | 
whence 160 parts 1s to be cut off 
with a Line Parallel to C D, ſo ' 
that C D makes one ſide of the | Wheole Area 4 00 
Parallelogram ; then work as 1s © 5 | 


O 
before taught, and draw the Line 22 F 
E F; which imecludeth the | rho 
Parallelogram CDEF, and | 
Contains 160, the parts re-- _| 
quired. D 20 & 


Note; And if you would have cut off 345, &'*c. then you 
ſhould have divided the Square fide to be cut off into theſe propor- 
tional parts, and ſo by thoſe parts draw a Parallel Line which 
would have included a Parallelogram to have contained the parts 
proportionable. 


R 2 | Another 


A —_, 


—— 
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Another Example of this kind, 


\EXAMPLE.TW. 


| Let the Square = be A B C D, containing 676 parts, and it 1s 
required to cut oft -208 parts with. | 

'a Line Parallel to CD, to be laid 2 26 
out next unto the ſame; firſt divide " 

' 208, by the ſide of the Square 26, | 
| and the Quotient 1s 8, which di- 576 

| ſtance ſet from C to F, and from | 

D toE ; then draw the Line E F, | 
| which ſhall include the long Square x 
or Parallelogram C DE F, tocon- - 
tain 208 parts, which is the thing © 205 
inquired after. ' | D 


PROBLEM VIL 


To cut off from a Square any Parts aſſigned, and to make thoſe Parts | 
M7 into a Triangle ; wherein you muſt Note, that the Parts ſo cat off 


| may not exceed % of the Square, if they do, the Remainder will then | 
E-2 be a Triangle. x 


THrOREM. 


To work this, draw a Diagonal-Line to the Square ; that be- 


| ing done, the Square 1s reduced into two Right-Angled Trian- 
| gles ; then may you | x 


| trom either of the 'T'r1- 
angles which 1s afſign- 
ed, cut of any Num- 
ber of Parts therein, by 
the Rules concerning 
Triangles beforegoing ; 
either by a Line iſſuing 


| y of an Angle, or with a Line parallel to any one of the 
ides. 


EXAMPLE. 


From the Square AB CPD, let there be cut 4 of the Area, 
with a Line paralle] to the Diagonal BC; then Note, + of the 
Whole, is + of the Halt ; therefore the Proportion ſtandeth thus : 
From the Triangle ABC, let there be cut +5, with a Line pa- 
rallel to B C, which is found by the third Problem of this Part ; 
which will be the Triangle. AEF, which is 4 of the Square 
ABCD, the thing required. 


— RAINS Y 
0 Oy "i EY = F $ 
o = - tl had _ 4. 4 ——_— 


f 


| So ſhall you have a Figure to contain the Parts required. 


Tet be cut off from the Triangle CF G, by the Line Ch; 16 he 
Y the 
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Again ; the Square GHI K, being found to be 4oo; I defire 
to cut off 150 parts, with a Line iſſuing out of the Angle K, and 
falling on G H, which is performed by the foregoing Directions, 
as 1n the Figure. 

Note ; But if you were to cut any parts from a Square greater 
than the half, and to lay thoſe Parts in a Trapezium ; you muſt 
ſubſtract the Parts to [+ cut off, from the Content of the 
whole Square, and cut off the Remainder in a Triangle, as be- 
fore directed : So ſhall the Trapezium remaining contain the 
Parts required to be cut off. | 


PROBLEM VIIL 


. From an irregular Figure to cut off any Parts required, 


T HEORE Me. 


Meaſure ſo many Triangles lying next to the Side aſſigned, 
till yew have ſomething too much ; then by the firff and ſecond 
Problem of this Part, cut off the Overplus from the laſt Triangle ; 


EXAMPLE. 


Admit ABCDEFG to be a Plot, from whence 480 parts 
are to be cut off, with a Line ifſuing from C, and to he towards 
the Side AB: Firſt, let the Trapezium ABCG, be meaſured, 


whoſe Area is 370, ,which added to 136, the Area of the Trian- 
gc CFG, maketh 506, which is too much by 26, which 26 


— —_— 
. A 
— 
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| 


| To divide a Common Field or Paſture, into as many Parts as ſhall be 


| mon in the ſame place. 


the Figure ABChG, contain 480, the Parts required to be cut 
oft, 
Note; This Problem is very material in the PraCtice of Survey- 
ing, in dividing and laying-out Grounds, whether into Parts 
equal or unequal ; which every Surveyor ought well to acquaint 
himſelf with. ; 

For the better underſtanding this Point, we will ſuppoſe a 
Point given in the Perimeter of the Plot, from which the faid 
Plot is to be divided into as many equal parts as ſhall be requi- 
red; Firſt, Meaſure the Area of the whole Plot, then divide that 
Content by the Number of Parts, and the Quotient ſheweth 
how many Meaſures each part ſhall contain ; then cut off each 
part ſeverally, as you are taught in the preceding Work. 


PROBLEM Tz. 


required ; either according to the Number of Beaſe-Commons each 


Man poſſeſſeth, or according to each Perſon's Proportion of Rent. 


EXIMPLE IÞL 


Let this Figure noted with the Letters ABCDEFGHIK, 
be a Common Field or Paſture, in the Uſe and Occupation of 3 


Men, viz. A.B.C. and it is mutually agreed by them all, that each 
Man ſhall have his 


roportion of Ground , __ 3r.x5 nm 25-10 C 
aid out, according to {| | : D 


his Quantity of Com- | | "mM 


> 
ww) 
QC 


Firſt, Meaſure the | 
whole Field, and it K A. » 
w1ll be found to con- = x 
tain 35 4. 37. 15P. 
or 5735 Perches; then 
conſider how many T 
Beaſe-Gates there are 
in the Paſture, and di- 
vide the Quantity of xx 
the Field accordingly 
by the Rule of Propor- 
tion, thus ; faying, If the whole Number. of Beaſe-Gates of 4. 
B. and C. give or belong to the whole Quantity of Perches in the 
Field 5735, what ſhall the Number of them belonging to A. be ? 
and the Anſwer will be his Part ; and ſo work ſeverally for each 
Man's Part : but we may ſuppoſe them thus; to A. 1817 Perches, 
or 114. Ir. 17. to B. 1716 Perches, or 104. 2r. 36p. and 
to C. 2202 Perches, or 13 4. 3r. o2p. Then to lay out every 
Man's Plot, I divide the Figure by the Direction atoregoing, by 
the Lines BL and CM, which to lay out upon the ——_ | 
rom f 


L M 2 


—__— 
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from your Scale the Diſtance on the Plot, between the Net-An- 
gle and that beginning of your firſt Line, as HL 28.15, then 
meaſure out the Diſtance on the Ground from the Angle H to L, 
alſo from the Angle A, meaſureupon the Ground 31.16 to B, then 
draw the Line B L, and make Dots or Marks ; again, take from 
your Scale the Quantity of L Mg 28.00, which meaſure on the 
Ground from L to M, and there ſet a Mark; aqd in like manner 
| meaſure from B to C upon the Ground, 25.10, equal to B C 
upon the Plot, drawing the Line C M : So is your Plot divided 
according to every Man's juſt Quantity and Proportion, accord- 
ing to the Number of Beaſe-Gates. 


EASMFLE I 


But ſuppoſe it were required to divide this Field between 3 
Perſons, viz. A. B. and C. according to each Man's proportion 
of Rent: As ſuppoſe the whole Ground to be 20 pounds a Year ; 
{whereof 4. pays 97. B. 71. and C. 4/7. the Queſtion is, how 
_ _ Roods, 
Perches belong to | B 37+ if @ 
each Man, coming RI9TO IE 2:12 E 
to his Proportion of C C2 : A 
oj AID by the : 

Rale 0 ree argue : : 
thus ; Lk for AF if 1&9 x £48: © 
201, the whole Rent, 7-0-27,12— 2 = O7; 16 — 0— 21 
give 5735 Perches(be- : : 
ng the Content of the 
whole Field in Per- 
ches) what we 9 l. : ; 
ve? Viz. 255t Per- : ; 
uM 16 bat + 21 P. ECD Ec 29:35 D_4o'5 
being the proportion | 
of Ground belonging to A. for his 9/. Rent : In like manner, 
B. will have 124. 27. 07 p. being his quantity of Ground pro- 
portionably for his Rent of 7 /. and C. for his 47. Rent will 
have-7 4. or. 27p. Then to lay out theſe parts upon the Ground, 
obſerve the DireSions in the former Example, and as *tis here cx- 
Lag by this Figure RABSTYV ; 'Thus, *tis cafe to perceive 
ow any thing in this kind may be effe&ted. 


— 


— 
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PROBLEM Xx. 
To find 4 mean Proportion between any two Lines preſcribed. 
TH@&@ORkerm. 


Let A,B, the two Lines given, be ſo joined together, that they 
make both one ſtraight Line, which let be the Line CDE ; 
then divide the Line CE, 
into two equal parts, in AB 
the pounit F, and deicribs 2 ' 8 ee... G Fo 
the Arch CG E, and raiſe FE. | 
the Perpendicular on the 4 
point D, where the two £* : | 
Lines are joined, till it _: 
come and join with the | F D 
Arch in the point G; 
which done, you have the Line DG, which is a Mean Propor- 
tion between the Lines A and B required. 


- 
"a, 
Ls 
. 
. 
. 


The End of the Third Part. 
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| 
To Reduge a Long-Square into a Geometrical-Square , keeping the 
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GEOMETRY. 


CAE BY. 


BEING 


The Reduftion of one Figure into another, keep- 
ing ftill the ſame Proportion. 


_ Y 


PROBLEM TI. 


ſame Area or Proportion, 


© FE I i W* 


[ E 'T the Long-Square ABDC, be given to be reduced in- 


to a Geometrical Square ; Firſt, therefore I add the 
Breadth to the Length, | 


extending the Line to E, then 


deſcribing the Arch CGE, L,_..--ontthoeca,, F 

erect the perpendicular at Sg T F 

the joyning of the Linesat D, A_- - 

which extended to the Cir- | * . 

cumference, cutteth the Arch |: : 

in F; Sois the Perpendicular | | : 
C : Wh & 'E 


DF, the ſide of the Geometri- 
cal-Square F DH L ; contain- | 
ing the Area of the long-Square ABD C, as was required. 


; Arithmetically Performed. 


Multiply the Length by the Breadth of the long-Square, 
the Square-Root of that ProduQ, is the {ide of the Geometri- 


cal-Square. 


| 
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PROBLEM HM. 


is limited by a Right Line given. 
EXAMPLE, 


then ſetting down the 
Breadth from D to G, &\, 
draw the Line GB, which vp 


To Retluct a Geometrical-Square into a Long-Square , whoſe Breadth 


Suppoſe ABCD to be a Geometrical-Square, given to be re- 
duc*d into a Long-Square, whoſe Breadth ſhall be equal to the | 
Line E F : Firſt, inlarge the fide of the Square C D towards K ; 


divide into 2 equal parts in 
the point H, and on that | 
point erect the Perpendi- 
cular, extending it till it f 2 
RTE TE 1 ms CT TT SITIO 
the point I ; upon which 


the Long-Square, whoſe Breadth is equal to the Line EF 
cal-Square A B DC, which was required to be done. 


Arithmetically Performed. 


PROBLEM IL 


is limited by a Line grven, 


EA AMPLE. 


| 


Z X.: Firſt, continue the L.ine 


deſcribe the Arch GBK, and from D to K 1s the Length of 

: And 

{o have you the Fax” => K LM D, equal to the Geometri- 
W 


Square the Side A B, which is 10, which makes 100, and di- 
vide the Product by the Side D M= KL, the Breadth of the 
Long-Square 8, the Quotient 1s 1 2.5, for the Length of the Long- 
—_ whoſe Breadth 8, multiplied by 12.5 produceth. 100, 
which 1s equal to the Geometrical-Square ABD C, required. 


To Reduce a Geometrical-Square into a Long-Square, whoſe Length 


- Tet ABCD, be a Geometrical-Square given, to be reduced 
into a Long-Square, whoſe Length ſhall be equal to the Line 


C 


—_——— 


AB towards L, and ſet the COONS 2 
Line ZX from A to L, draw- + © bt 
ing the Line DL, onthe mid- | A PEE 


 dle whereof erect the perpen- 
| dicular O K, cutting the 


| | | 


Ground-Line in K ; where let- _ + A Fi 
ting one Foot of the Com- _— —-X 


= Vw ———_— —— —_ _ 
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paſſes, extend the other to L, and deſcribe the Semicircle LDM, 
which cuts the Line LB in M ; ſo will A M he the breadth of 
the Long-Square ſought ; of which Breadth, and the given 
Length, make the Long-Square AFEL; which is equal in 
Area to the Geometrical-Square A B CD. 


PROBLEM IV. 
To Reduce one Long-Square into another Long-Square, whoſe Breadth 


- i limited by a Line given, 
EXAMPLE. 


Let the Long-Square A B C D, be given to be reduced into 


another Long-Square , whoſe Breadth ſhall be equal to the Line 
X Z. : Firſt, Continue the 


Line A B towards L, and | E 

the Line AD towards G ; 

then ſet the Line X Z, from X - 

D to G, and draw out the C 2. jD 
Line G C, tocut the Ground- E F 

line A B, in L : So ſhall BL J 
be' the Length of the Long- 

Square ; with which Length -+----- p* R * 

and the given. Breadth X Z, | 


make the Long-Square EFBL, which ſhall be equal to the Long- 
Square AB CD given, which was required. 


PROSLE-M.-Y. 


To Reduce a Triangle into a Geometrical-Square, 


TuEORE NN. 


the Perpendicular and the Baſe, and it gives you the Side of the 
Geometrical-Square, by Problem X. of Part III. 


EAASHELE 


In the Triangle AB C, the Perpendicular 1s BD, whoſe half 
{ct from C towards E, which endeth in 
H; then take the midſt of A H, which 
is L, on which deſcribe the Semicircle 
AFH; then raiſing the Perpendicular 
from the point C, obſerve where 1t inter- 7-7 
ſets the Arch, which is in F : So that 4A 
CF : the Side of the Geometrical-Square, containing the Triangle 
ABC. 

Arithmetically Reaced, 


Multiply the Perpendicular into half the Baſe, and from that 
Sum extract the Square-Root, which {hall be the Side of the Square 
required, WT. _ERV- 


——_ _— 


In the given Triangle find the Mean Proportion between half | 


IR 


” = 
. 


> 


CS Cs 
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To \Redace a Rhombus into a Geometrical-Square. 


| Rhombas. 


PROBLEM VL 


THEOR EM. 


Open your Compaſſes of any one ſides length, and to it add the 
Perpendicular ; the Mean proportion between the Perpendicular 
and the fide, is the fide of the Geomerrical-Square, equal tothe 


EXAMPLE: 


LAT .. . KK. 0 
ABCD, be g1ven to C TH D..- 00 $0500) pooneenecers veg 


be reduced into a Geo- WA 
metrical-Square ; firſt £ 
to the ſide AB, add 
the perpendicular DE, 


KY B —F"" 


which makes the Line Y 

AF; then on thepoint of their joyning B, Ere& the perpendicu- 
lar BG; which is the mean proportion between the Baſe, 
and the perpendicular; and is the fide of a Geometrical-Square, 
containing the Rhombus;, which was required. 


Arithmetically Reduced. 


Multiply the ſide of the Rhombas by the | elrewan 7”; the 
< >>-v4 way of that ProduR, is the ſide of the Geometrical-Square 
required. 


PROBLEM VII 


To Reduce any Regular Polygon into a Geometrical-Square. 


THEOREM. 


To Reduce any 'Regular Polygon into a Geometrical Square, 
there is one General Rule, which is this: Find a mean proportion, | 
between the Semi-perimeter and the Perpendicular ; and that 
15 the tide of a Gcometrical-Square, containing the faid Polygon. 


EXAM. 


| Lines FH, and EG; fo have 
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EXAMPLE, 


Let there be given the Hexagoy ABCDEF: Firſt, lay down 

the Semi-periphery, and to that | | 

add 'the Perpendicular G H, 

which makes the Line K M ; fo 

that I make that, the Diameter 7x - 

of the Semicircle K AM: Then F 
K 


raiſe the Perpendicular from H 
toN ; ſo that HN is the Side 
of the Geometrical-Square re- 
quired, | | 

Note ; Tn all Regular Polygons the Lang Sq made of the 
Semi-periphery and the Perpendicular, i equal to the faid Poly- 
gon, as appears by the aforegoing Figure. 


Arithmetically Redaced. 


Multiply the Perpendicular into the Semi-perimeter, the Square- 
Root of that Product is the Side of the Geometrical-Square. 


PROBLEM VIL 


To Reduce a Trapezium into a Geometrical-Square , Parillelogram, 
or Right- Angled Triangle. | 


THEOREM. 


If in a Trapezium a Line be drawn from any one Angle, and | . 
by that a Parallelogram be made, comprehending the Trapezium, 
and parallel to the Line ſo drawn ; then halt that Parallelogram 1s 
equal to the Trapezium ; ſo that finding a Mean Proportion be- 
tween the two Sides of the Long-Square, you {hall have the Side 
of a Geometrical-Square required. 


EXAMPLE: 


Let there be a Trapezium given, as ABCD; firſt, draw the | 
Line AC, then by the Angles B, D, draw two Lines parallel to 
AC, and from the extreme parts of one to the other, draw the 


you a Parallelogram double to x "tte, | 
the Trapezium ; which if you FR T= L 
cut in the half by theLine IK, | - W 4 | 
you have the Parallelograms A|;<.........>...... 3 p 

equal; ſo that finding a Mean | E 1 | 
Proportion between the two «© DÞ 6 H N | 


Sides thereof, you have the | WY 
Side HF, which is the Side of the Geometrical-Square required, | 
| A a 


cm 


_—— tt _=—— 
tn. A 


WF 
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| 


| thePerpendicularinB; 


| of the Square requir'd; 


So IKHG , oO EFK K are the Parallelograms ; 
'or E FH, the Right-Angled Triangle, and FHML the Geo- 
| metrical-Square, equal to the 'I rapezum A BCD. 


Arithmetically Performed. 


Multiply half G H 60o, by F H, or E G 31, the Square-Root 
of that Produdct is the Side 'of the Geometrical-Square, equal to 


the Trapezium. | 


PAOBLEM IC 


To Reduce a Triangle into a Parallelooram. 


EXAMPLE 


Let ABC bea Triangle given to be reduced into 
uare: Firſt, Draw the Perpen- 
dicular AF, which divide into 2 
parts equally, as at H ; take .one 
halfthereof, H F, for the Breadth, 


E G H, 


a Long- 


and the whole. Baſe B C, for P—— 

the Length of the Parallelogram 

DEBC, which 1s equal to the | : 
Triangle A B C, required. C al tb 


PROBLEM.Y 


To Reauce a Circle into a Geometrical-Square. 


"EXAMPLE. 


Let A be the Circle given to be reduced into a Square ; conti- 


nue the Diameter G A 
O,towards H ; then on 
the Center A,ereCt the 
Perpendicular A Z. ; 
then ſet three times the 
Semidiameter of the 
Circle, and 5 part 


IN 


thereof, from A to H, 
and on the Line G H, 
deſcribethe Semicircle 
G BH, which cutteth 


hence A B 1s the Side 


therefore the Square 
ABCD is equal to the Circle A. 


Arithme- 
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Arithmetically Redzced. 


_ . Note;, That the PE of. the Area of any Circle is the 
Side of a Square equal to the Circle. 


PROBLEM XL 
To Redace a Circle into a Right- Angled Triangle. 
ERSMFP LE 


Again; The Circle may be reduced into a Right-Angled 'Tri- 
angle ; for by the XX. Problem of the ſecond Part, every Circle 
is equal to that Right-Angled Triangle, of whole containing 
Sides, the one 1s equal to halt the Periphery, and the other to the 
Diameter ; and ſeeing now the Line AH 1s equal to half the 
Circumference, and the Line HE is equal to the Diameter of 
the Circle G O; therefore the Right-Angled Triangle AH E, 1s 
equal to the Circle A required, 


PROBLEM XI. 
To Reduce a Triangle or a Circle, into 4 Long-Square, 
EFESMEFLE 


According to Problem XIV. of Part II. every Triangle is half 
that Long-Square, whoſe Length and Breadth is equal to the 
Perpendicular, and the Side cut thereby ; therefore let the 'Tri- 
angle given, be AHE, in the former Diagram, and 1t 15 requi- 
red to reduce the fame into a Long-Square ; Take halt the 
length of the Side of the Triangle H E, and divide the ſame into 
two equal parts atK; then is HK equal to AF, the Breadth of 
the Long-Square A F K H, equal to the "Triangle A HE, or to 
the Circle A: For the Side AH, is <cqual to half the Circumtfe- 
rence, and the Breadth A F, to the Semidiameter, 


PROBLEM XIIL 


To Reduce a Circle into a Square. 


THEOREM. 


Having laid down a Square, to be reduced into a Circle ; 
Take any ſide of it, and divide it into 11 equal parts, deſcribing 
a Semicircle to'it ; then on $ of thoſe parts ere the Perpendi- 
cular, which extend to the Circumference of the Semicarcle ; 
then draw a Line from the extreme parts of the Diameter, inter- 
{eting the Perpendicular in the Circumference of the _ 

Aa 2 an 


ad _ ——————_—_ 


—————_ 


| 
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and continue that Line till it touch the fide of the Square ; ſo 
will that Line be the Diameter of a Circle, anſwerable to the 
' Area of the Square. 


EAK#M?PLE. | 


| 
' Let the Square A BCD be given, making C D the Diameter ; 
then deſcribe the Semicircle CFD; _ N 
'and having divided the Diameter wh 
[into 11 equal parts, at the 8th part 
erect a Perpendicular E F : Then | 


» l 
' draw a Line from the extreme parts. <6 G 


of the Diameter, which interfe&t- |— ae nec. F 
eth with the Perpendicular 1n the of 
Circumterence at F; which being - . 
continued, gives the Line DG, the 
Diameter of a Circle, equal to the | 7 
Square. | 12345678 91 


Arithmetically Reduced, 


As 11 to the Square given ; ſo is 14 to a fourth Number, the 
Square-Root whereof 1s the Diameter of the Circle ( equal to 
the given Square) required. | 


PROBLEM XIV. 


To Reduce a Square into a Lunular Form, and the contrary. 


EXAMPLE. 


Let A B CD be a Square, given to be reduced into a Lunuls ; 
Firit, draw the Diagonal AC,. and on the end thereof, at C, 
raiſe- the Perpendicular CE, equal to CA; then continue the 
ſide AB to E, and on the point B, with the Diſtance. B A, or 
BE, deſcribe the Semicircle AHE; and alſo on the point C, 
with the Diſtance C A, equal to 
CE,deſcribe the Arch-line A O E, 
which two Lines will include the 
Lanula AQEH, equal to the g1- 
ven Square ABCPD, as was re- 
ured. 


Again; Let the Lurula AOEH, 4 ; 
be given to be reduced into a 4 = F 
Square ; * Firſt, draw the Line 2 & Y 
AE; then on the one halt there- LED 
of, AB, or BE, makethe Square D IC 


ABCD, which will be equal to 
the Lunuls AHOE, as was required. 
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PROBLEM XY. 


| To Reduce an Irregular Figure into a Triangle. 


EASMEFLESE 


Let ABCDE be the Figure of ſome Irregular Field, and it 
[IS required, from the Angle A, to reduce the ſame into a 'Trian- 
gle: Firft, continue the Side DC of 
convenient Length both ways, to- 
wards FandG ; then draw the Line 
EF, parallel to 'AD, till it interſect 
the extended Line C D in F, likewiſe 
draw the Line BG, parallel to A C, 
cutting the extended Line inG : ; then 
from the Angle A, draw the Lines 
AF, and AG: So ſhall you have the 
| Triangle AFG, equal to the irregu- 
lar Pentagon, A BCD E, which was 
[FOqQuired, 


FEAGO LEM EYE 
To Reduce any Irregular-Multangled Figure into 


| 
| 
a Trianole. 

EXAMPLE. 


Suppoſe ABCDEFG, be an Irregular Figure or Plot, gi- 
ven to be reduced into a Triangle firl {t, draw the Line G E, 
and parallel thereto the Line F K; then from G, draw the Line 
GK ; next, from B draw the Line B D, and parallel thereto 
the Line C L ; then from 
B, extend the Line to | F- 

| fo is the Plot of ſeven ſides 
reduced to five, namely, to 
the Figure A BLK G. Se- 
| condly, according to the 
laſt Problem, extend the 
Side KL, towards O and 
i & then draw the Line 
G 0, parallelto A K, ull it 
croſs the Line K L in © : : al- 
1o draw B P, parallel to the 
Line AL, till it crols the 
extended Side K L in P: 
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Laſtly, draw the Lines A O and AP; fo ſhall you include the 
Triangle AOP, equal to the Irregular Heptagon ABCD| 
EFG, as was required. 


PROBLEM XVIL 


To Reduce any Irregular Plot into a Geometrical- Square. 
EXAMPLE. 


Let ABCDEFG, bean Irregular Fignre, given to be re- 
duced into a Square ; firſt, draw the Lines BE and AF; fo 
will the Figure be divided into two Trapezia's, and one Trian- 
gle ; then croſs the Trapezia's with the two Diagonals B D, and 
AE, and let fall the Perpendiculars from the Angles thereon, as 
from C, E, B, and F ; and alſo from G, to the Baſe of the Tri- 
angle : Then, as is ſhewed in Problem X. of Part III. find a 
Mean-proportional Line , between half the Baſe BD, and the 
two Perpendiculars falling thereon, which is equal to the Line H : 


N 


In like manner, find a Mean-proportional Line between half the 
Baſe A E, and the two Perpendiculars thereon falling, which 
will in this Example be equal to the Line L; fo alfo find out a 
 Mean-proportional between half the Baſe of the Triangle A F 
and 1ts Perpendicular, which let be the Line K ; which done, 
deſcribe a Right Angle at pleaſure, as XN S, wherein place the 
Line H, from N to P, and alfo the Line L, fromN to Q, and 
draw the Line PQ ; alfo place the Line K from N to R, then 
ſetting the Line PQ, from N to O, draw the Line R O, which 
1s the Side of the Square required ; and conſequeritly the Square 


RZVO, will be equal to the aforegoins Irregular Fi A 
CDEF G, as was required. EY TORY FRY " 


(2. 1 
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(EF I might have made a farther Progreſs in this part of Re- 
duction ; but in reſpe&t, in the Practice of Surveying, all (or 
moſt) Plots are produced 1n an irregular Form, 1n which I have 


large further. Likewiſe I might have added, how to have per- 
formed Geometrically, the Rules of Addition, Subſtraction, Mul- 
tiplication, and the Rule of Proportion ; but ſince they are not 
eſſential to the PraQical Surveyor, I ſhall not burden the Book 
with them : Neither have I omitted to alter and add any thing 
in this Geometrical Performance, that may be any way truly 
ſubſervient in the practical Part of Surveying : Thoſe therefore 
that would be further inform'd in this Geometrical Science, let 
them conſult Eaclid, Ramaus, Pittiſcus, or de Chales ; which latter 
I chiefly recommend. 


The End of the Fourth, and LaSt Part of Geometry. 


ſufficiently ſupplied the Surveyor ; it is therefore needleſs to en-; 


THE 
Art of Surveying, 


Ihe THIRD BOOK] 
Containing the Dimenſions of all 
Right-Angled TRIANGLES, 
With the CANON of 


Artificial Sines and T angents, 
to every Tenth Minute of the 


QUADRANT. 


Together with 


A TABLE of Logarithms to 1000. 


Being of Singular Uſe in the Solution of 
TRIANGLES: 
As it was formerly Publiſhed by the Author 


VINCENT WING, Math. 


LONDON, 


Printed for Awnſham and Fobn Churchill, at the Black-Swan,| |. 
in Pater-Noſter-Row, M DC XCTX. | 
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SURVEYING: 


a... Cee. Ml 


|Containing the Dimenſion of| 


all Right Lined I riangles. | 


—_ I" 


LE 


F 


ECAUSE the Triangle (in reſpect of its Admirable Ulſe 
in the Miathematicks) may julitly challenge the Superior1- 
ty of all Geometrical Figures ; by the help whereof there 
15 not any Queſtion, or Problem Geometrical, or Aſtrono- 

mical, but. my thereby-molt exactly be refolved.: It cannot there- 
fore be unſeaſonable in this place, to inſert all the Problems and 
Caſes incident to RigkHined Triangles, and the rather, becaulc 
the moſt of them are of extraordinary and common uſe for a 
Surveyor, 1n #he taking of Heights and Diſtances, and in finding 
the Superficial Content, or Area of any;Geometricat Figure, and 
more eſpecially in the Dimenſion of all Regular Poiygons, where 
their exact Superficial Gapacities cannot otherwiſe be well ob- | 
tained, as we ſhall have occaſion afterwards to ſhew. And albeit | 
I here intend not td ſpeak.of Spherical "TI rmangjes, as a thing with- | 
out the Perimeter of an ordinary Surveyor's Uſe and Practice ; } 
yet I ſhall annex ſome Problems Aſtronomical, thereby pertormed, | 
which will be neceſſary for him to underſtand; and for ſuch as! 
would be more fully fatisfed in the Doctrine of Trigonometry, re- 
fating both to Right Lined "Triangles and Spherical, ſhall refer 
him to my Ajtrozomia Britannica : But to my purpoſe: 
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Of the Dimenfion of 'Plain Refangled 
Tr1angles. 


PROBLEM L 


The Angles and one Leg being given, to find the other Leg. ' 


N the ReQtangled Triangle ABC, the 
Side C A is inquired Fromm 


eg A B 1123.7943 


The given? Bje ABC gr 28.19.48". 


< 


Cc 


Terms of Proportion. 
K :t B:: BA: CA 


Wiuſtration by Numbers. 
As the Radius go Degrees I0.00000 | 
To the Tangeat of the Angle ABC gr 28.19'.48”. 9.73168 
So the Leg .B A 1123.7943 LONG 
To the 4 CA bog "Lox 2.78237| 


PROBLEM HI. 


The Hypothenuſe and Amgles being given, to find either Leg. 
In the” ReQangled Triangle BAC, the Side AB is inquired 


from 


lpothenuſe B C 1276. 7067 
The given} Po "a Ego or 61.40. 12". 


Terms of Proportion. 
R : s. ACB :: BC : BA 


\ 
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Illuſtration by Numbers. 
Radius 9o Degrees I0.00000 
Sine of the Angle ACB gr 61. 40). 12", 9.94459 
Hypothenuſe B C 1276.7067 3-10609 
Leg AB 1123.7943 305068 


PROBLEM III. 
The Angles and one Leg being given, to find the Hypothenuſe. 


In the ReQtangled Triangle ABC, the Hypothenuſe BC is in- | 

quired from | 
. Leg BA 1123.7943 

The given AngleBCA gr 61. 409, 12. 


Terms of Proportion. 
s. ACB:R::BA: BC. 
Illuſtration by Numbers. 
As the Sine of the Angle A C B gr 61. 40'. 12". 9.94459 
To the Radws go Degrees 10.00000 
So the given Leg AB 1123.7943. 3.05008 
To the Fhpothenuſe B C 1276.7067 3.10609 


FROBL EM Iv. 
The two Legs being given, to find etther Anple, 


In the ReQtangled Triangle AB C, the C 
Angle A B C is inquired from the 


. B A 1123.:7943 
Legs given JCA 605.8601 


| A 
Terms of Proportion, 
| TA: CARR! LADS 
As the Leg BA 1123.7943 3.05068 | 
'To the Ly CA 605.8601 2.78237 | 
So the Radius go Cy I 0.00000 
To the Tangent of the Angle A B C gr 28. 19'. 48”. 9.73169 


P R O- 


FA ne , LI WR. 2 A IS , 


| 


— 
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PROBLEM V. 
The Hypothenuſe and 4 Leg being given, to find either Angle. 


In the ReQtangled Triangle BAC, the Angle ACB is inqui- 
red from a 4h 
g 1123.794 
The given\ Hypothenufe B C 1 e700 
Terms of Proportion, 


BC: BA::R:SACHE 


| Wuſtration in Numbers. 
As the Hypothenuſe BC 1276.7067 3-c0beg | 
Tothe Leg B A 1123-7943 3.0506 
So the Radius go Degrees 10.00000 


To the Sine of the Angle A CB gr. 61. 40'. 12”. 9.94459 


PROBLEM VL 
The Legs being g#even, to find the Hypotheznulſe. 


In the ReQtangled Triangle AB C, the Hhpothenaſe B C is re- 


quired from the 
: AB 1123.7943 
Given Legs 4 4 C 605.8601 


The Terms of Proportion. 


LL DBALCA;: HI EAB 
* SABCT TK CATI0C 


Illuſtration by Nambers. 
1. For the Angle ABC. 


As the Leg AB 1123.7943 3.05068 
TotheLeg A C 605.8601 2.780237 | 
So'the Radius oy Degrees 10.00000 
To the Tange 


t of the Angle ABC or. 28. 19'. 48". 9.73169 


| 2, For the Hypothenaſe BC. | 
As the Sige of. the Angle A B C gr. 28. 19'. 48”: 9.67628 | 


To the Radius go Degrees L0-00000 
So the Leg A C 605.8601 2.79237 
Tothe Fhpothenuſe BC 1276.7067. 3-10609 | 


PR O-| 
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| PROBLEM VII 
The Hypothenuſe and 4 Leg being given, to find the other Leg. 


In the Rettangled Triangle ABC, the Leg AC is inquired 
from 


Hypothenuſe B C 1276.7067 
The given37% AB 1123.7043 


Terms of Proportion. 


t, BU BA::RKRiS AGB. 
6G 1H ABS. 11% 1: af 


Or it may be performed with more eaſeby one Operation. 
Log. B A+BC plus ; Log. BA-B C, Divil, per 2=Log. CA. 


Illuſtration by Numbers. 
Hypothenuſe BC 1276.70671 Sum 2400.5010. 3.38030 
Leg BA 1123.7943.4 Difference 152.9124. 2. 18444 
Aggregate 5.56474 
Leg A C 605.8601 Semi-aggregate 2.78237 
SE C1. KL 
Of the Dimenfion of Plain Oblique-angled 
TTiangles. 


PROBLEM L 


Tim Sides and an Anole 0 poſite to one of P abam being given to find 
the Angle py te to the As aa Side. 


N the Oblique-angled Triangle B C D, the e 
Angle B is inquired from 


The given Sides 14 ho 77 
Terms of Proportion. 


BC :s. BDC ::: CD: s. CBD 


% 
UP 


PROBLEM IL 


| of the other Angles. 


D is inquired, from the given 
| "a _ 1276.7067 
Sides 
BD 631.5525 
\ Angle DBC 37 4. 206. 43". 


Terms of Proportion. 


C4-B X 


| 

i 

| | C4+B +7 X 

Then —6 = ANZ. py DG 


2 2 


As the Sum of the Sides B C and B D r90$.2592 


| | Wuſtr ation by Numbers. 
To their Difterence 645.1542 


gles 714. 16. 38! 


To the half Sum of the Angles 
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Illuſtration by Numbers. 
As the Side B C 1276.7007 3.10609 
To the Sine of the Angle BDC 1164, 12. 22”, 9.95289 
So the Side CD 865.1765 2.93710| 
12.88999| 
| To the Sine of the Angle CBD 374, 26'. 43". 9.78390 


Two Sides with the Angle included by them being given, to find either 


In the Oblique-angled Triangle B CD, either Angle at Cor 


BD+CD.: BD-CD :: t. tt — 


3.28063 
2.80966 


So the Tangent of half the Sum of the oppolite AD-T10.46 989 


|  13.27956] 
| Tothe Tangent of half the Difference 444. 55'. 44". 9.99892 | 


_ 91d. 16/38", 


C— 


-—— &_— 


- > 


Add the half Difference 44+ 55- 44] 
It giveth the Angle BD C 116. 12. 22. | 
From #91. x6'. 38". | 
| Subſtralt 44. 55+ 44-| 
| 'X The Angle BCD 26, 20. 54. 
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The Art of SURVE YING. 


PROBLEM. UL 


The three Sides being given, to find an Angle. 


In the Oblique-angled Triangle 
BCD, either Angle 1s inquired. 
Suppoſe the Angle DBC from 


CB 1 276.7067 
The given Side) BD 631.5525 AT 


CD 865.1765 


Terms of Proportion. 


1. BC: CD+BD:: CD-BD:CE 
® 15 Wiy '. BY: 41-7 


Illuſtration in Numbers. 


/ I. 
As the greater Side B C 1276.7067 3.10609 
To the Sum of C D and DB 1496.7290 3-17 514 
So the Difference H C 233.6240 2.36851 

- | 5-54365 
To the Differ. of the Segm.of the Baſe CE 273.8858, 2.437506 
The Difference of this, andthe Baſe B E 1002.8209 
Whole halt BA=E A $OI.41IO4. 
Hence C A ſhall be 775-2962 

2, 

As the Hypothenuſe B D 631.5525 2.80041 
Tothe Leg BA 501.4104 2.70019 
So the Radius go Degrees I0.00000 
Tothe Sine of the Angle BDA $52 4. 33'.10" 9.89978 


Whoſe Complement A BD is 374. 26'. 44'. The like courſe 
you are to take tor the Angle A C D. _ 


This Problem may more readily be reſolved, and that at one 


Operation, by the following Precept ; the Ground whereof is | 
drawn from the Learned Mr. Briggs his Arithmetica Looarithmica, 
Cap. 10. 

De dimidio colleftorum laterum, latera ſigillatim ſubducantur, &c. 
From half the Sum of the Sides, Subſtract the Sides one after ano- | 
ther, and let the Sum of the Logarithms, of the halt Sum of the | 
Sides and Difference of the Sides ſubtendins the Angle ſought for, | 
be ſubltracted from the Sum of the Logarithms, of the other Diffe- | 
rences,, and the double Radius; the half of the Remainder, ſhall 
be the Logarithm of the Tangent of half the inquired Angle. | 

[ct the Angle ſubtended by the greater fide, be inquired, vz. 
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Illuſtration by Number 5. 


B C 1276.7067 
The Side DE 865.1765 


red from the given 


DBC 374. 26. 43. 5e 
Angles ID CB. 26, 20. 53. 


BDC 116. 12. 23 
Side B C 1276, 7067. 


Terms of Proportion. 
C3: C::4S0;:00 


Illuſtration by Numbers. 


| As the Sine of the Angle F D C 634. 47',37". 
To the Side F C, 1276.7067 
So the Sine of the Angle DB C 374. 26'. 43".3 


To the Side D C 865.1795 


| The Angles and a Side being given, to find either of the other Sides. 


' In the Oblique-angled Triangle B CD, the Side D C is que | 


D B  . 031, 5525 
The Sum of the Sides 2773-4357 
The half Sum 1386.7178 3.14199 | 
The Difference of CB 110.0111 2.04143 
The Sum \ 5.18342 Al 
| The Difference of the Side CD 521. 541 3 223209 | 
The Difference of the Side BD .755.1653 7804 
The Double Radius 20.00000 
The Sum 25. ©9533 B: 
'The Sum 5- 18342 A 
The Difference 20.41I91 
The half Difference 10. ny: > 
the Tangent of 584. 6'. 11". the Double whereof 1164. 12'.23. 
the Angle inquired BD C. 
| PROBLEM NIV. 


9-95289 
3.10609 
-9-73393 


I2, $9000 


2.9371, 


9% a et ea. ad 


| 


J 
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* The Art of SURVETING. 


PROBLEM YV. 


Two Sides with-the Angle included.by them being given, to find... 


the Third Side. 


In the Oblique-angled Triangle BCD, the 51de BC is inqui- 


red from 


. The given'Sides FRE Soy D \ F\ 


And the Angle BDC 364 te, 22". 


| Firſt, Let the other Angles be in 
of this Sedtion, and. the Angles be} found ide 
may be had by the laſt Problem. Examples a ard Fopcean 


uired by 5 Second Problem 


d 


| 
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[./ FHEREAS the following Tables 
/" "of Sines and Tangents do extend] 
only to every Tenth Minute of the 
Quadrant, and alſs the Table of Logarithms 
only to One Thouſand ; 1 thought good to give 
Notice to the Reader, That there 15 Printed a 
moſt Excellent and Uſeful Book for alt Students 
in the Mathematicks, [ntituled, TRIGO- 

NOMETRIA BRITANNICA, 
| which contains the making of the Tables of Sines 
Tangents, and Logarithms ; and alſo their 
Uſe tn reſolving of all Triangles either Plain 
or Spherical : [uy which Book you have the 
Sines/ aud Tangents to every Degree, and 
Hundredth part of a Degree of the Quadrant: 
and the | ogarithms of all Numbers, from 
One to an Hundred T'houjand. 


— e—_— 


— 


EI a 


Canon TIriangulorum : 
OR, A 


TABLE 


[Artificial _ Neg Tangenes, 


' Toa Radius of 1000000. Parts, and eve- 
Ty 10th Minute of the Quadrant. 


Together with 


['A TABLE of Logarithms to 


ro00. Being of Singular Uſe in the Solution: 


TRIANGLES. 


Cunfta Trigonns habet fatagit que dofla 
 Mathehs: 


Ilte aperit clauſam quicquid Olympus habet.| 


ad 


vv” (> Aka aty . 
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A Table of Artificial Sines and Tangents. 

Gr.M Sin. Colin. Tang. | Cotang. 1 M.Gr. 
O o| O, | | 10.0000 [- 0.00000 | I Infinita. [9 90 
1 7-46374þ- 9-99999 | $7-46379/ 053627 50 

 7-76475 | 9-99999 7-76476 | 12.24524 | 40 
7-94054 9.99998] *i | 7:94056 | 12.05914 | 30 
06577 | 999997} 8.06581 he | 4: 1 od 
8.16268 £99995 w* 8.16274 | 1 1.63720 IO 
F 8.24185. 99993 bo” 8.24192 | 11 I1 75808 © 89 
| 0.30972 | beak: " 8.30888 |11 69112 | 5O 
8.3667 | 9.99988 | \ 8.26690 | hens! 2 40 
3o| 8.41792 9:99955 | 1| 8.41807 | 11.58193 | 30 
401 8.46866 | 9.99981 ; i 8.46385 | 11.53615 | 20 
fs Lita 9:99978|. | &-59527] 22:49473 | 10 
2. | $5428; | 999933]  . | 8.54308] 11,45692|0 
"ro" $1458 9.99969 F188 13 $2212 | 50 
20 YH {-9:999644«: + | -8.6rox6/, x38990 40 
3o| 8.63968 | 9.99958 | 8.64009 | 11.35991 [30 
40| 8.66769 | 9.99953} | 8.66816 | 11.33184 | 20 
50| 8.69400| 9.99947} Þ8:69453 | 12-30547 [10 
_—_ ETC 
3. © : &; 1880 |. - 9.99940 | 5.91980, « 128660) 'o 87 
* 't6 |-$:74226| *9:99933 | 8.74292 11:25708 | 50 
26. | 1-9-7645] ; 9:99926 2Þt $765254 [£1423475 | 40 
30 | 78567 9.99919 | 4 RL IL-439391 Zo 
40] 8.80585 | 9.99911 8 0674 | 11; .19326 | 20 
zo! 8.82513} 9.99903 | 8.826191 11.17390 | 10. 
;&] 8.84; 9.99894 | 88, aa 1135536 q 86 
9-998 | . 986243 11213957 | 5o 
9.9987 8.87953 | 11-12047\} 40 
X| LEE | 8.89598 | 11.10402} Jo” 
| 9.99856 8.91185 | 11.08815 | 20 
9.99845 |» \| -8:929161 1107284; 10 
| 9 8.94195 1i7.05805 | o 85 
459.1. .9-99823 | $:95627 | 4: 96378. | 50 
5.99810 | - 8.97013 | T1 "wy 40 
9.99800 | | 8.98258 | I 1.016 4 JO 
9.99787 8.99662 | 11.0033 | 20 
50j- 9.00704 | 9:99773 | 9-00930| I'O, Tgpe7e! IO, 
Gr.M Coſin. | Sin. | | Cotang, | Tang, M.Gr 
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A Table of Artificial Sines and Tangents. 


_——— 


Sin. 


Cohn. 


9.01923 
9.03109 
9.04202 
9.05386 
9.06480 
9.97548 


9.08589 
9.09606 
9-10599 
9.11570 
9.12519 
9-13447 


| 9-14355 
 9-153245 
'9.16116 
9.10970 
9.17807 
9.18628 


9.99701 
9.99748 
9.99734 
9.99720 
9.99705 
9.99690 


9:99075 
9.99659 
9.99043 
9.99627 
9.99610 
9.99503 


9-99575| 


9-99557 
9-299539 
9.99520 


9.99501 |, 


9.99492 


o | 9.19433 


0 | 9.20223 


920999 
9.21701 
9.22509 


9.23244 


9.99462 
9.99442 
9.99421 
9.99400 
9.99379 
9.99357 


9.24907 
9.24079 
| 9.25376 
9.26063 
9.26739 
| 9.27405 


| 9.28060 
9.28705 
. 9.29340 
9.29965 
9.30582 


Colin. 


3%. xe r TNA. Hoo AR 4c 


—— 


| 9.31190 | 


9.99335 
9.99313 
9.99290 
9.99266 
9.99243 
9.99219 


9.99195 
9.99170 
9.99145 
9.99119 


9.99092 


9.9906 


Tang. 


| 


> IC... AOLEM 


'Taug. 


9.02162 


9.03301 
9.04528 
9.05666 
9.06775 
9.07858 
9.089 4 
9.09947 
9.10956 


9.11943 
9.12909 
9.135854 


9.14780 
9.15688 
9.16577 
9.17450 
9.183c6 


9.19146 


—— — on _— 
—C—— 


| 9.19971 


9.21578 
© 9.22361 
9.23130 
9.23887 
9.24632 
9.25365 
9.26086 


9.27496 
9.28180 


| 9.2886; 
9-29535 
9.20195 
9.30846 
| 9.31466 


g— 


| Cotang. 


——— 


Cotang. 


10.97838 


{ 10.96639 
| 0.95472 


10.94334 


0.93225 
I0.92142 


— — 


9.20702 | 


 ——— 


9.20797 | 


9.32122? 


r0.91086 
0.90053 
10.8904.4 
r0.88057 
I0.870gL 
r0.86146 


—_ 


I0.85220 
10.84312 
10.63423 
10.82550 
10.81694. 
r10.80854. 


—_ __ —— 


 10.80029 


FO.79218 
0.78422 
10.77039 
I0.76870 
10,70I113'| 


10.75368 


10.74635 
10.73914 
I0.7320J 
10.72504 


TO.7IST4 


IO.7I135 
I0.70465 | 
ro.69805 
10:609154 | 
1068512 
1067878 | 


Tang. ; 


hn. ih. ic woo. 


> 
S = } 
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A Table of Artificial Sines and Tangents. 


| 9:474"2 | 
9.47814 


9.35209 
9e3 2000 
9.36289 
9.360818 
937341 
_9:37955] 


9.38367 
9.38871 
9.39365 
9.39860 
9-49345 
9.40825 


9.41229 
9.41768 
9-42232 
9.42690 
9-43145 
9-43592 


944034 
9-44472 | 
9.44905 
9-45334 
9.45758 
9.46178 


9.40593 
9-40944 


9.48213 
| 9.48607 


1 © Coſin. 


Colin. 


9.99040 : 
9.99013 
9.98986 | 
9.98958 
9.95930 
9.98901 


9.98872 
9.95843 
9.98813 
9.98783 
9.98752 
9.98722 
9.98690 
9.938659 
9.98627 | 
9.98594 
9.98561 
9.98526 
9.98494 
9.98460 
9.984.26 
9.98391 | 
9.95350 
9.98320 
9.98204 
9.98246 | 
9.98211 
9.98174 
9.98130 
9.980906 


a” a” ao 


9.98021 | 
| 9.97982 
9.97942 
9.97902 
| 9.97 $01 


9.98060 


| 


| 


_ 1ang. 

9.3274] 
9.33305 
9.33974 
9.34575 
9.393.179 
9.39797 


| 9.30330 
9.30909 
9.37470 
9.38035 
9.38589 
9.39130 


9.40212 
9.40742 
9.4.1 200 
| 9.41794 
9.42297 


| 9.42895 
| 9.43 zo 


9.39677 
| 


9.44040 
| 9.44299 
9.4477 
9.45271 


1 9.40224 
9-40094 
| 9.47100 


— 


9.49534 
9.49984, 
9.49439 
9.49872 
9.503LI 
9.50740 


Cotang. 


—_ C ___c___—————— —— — et BE op 


__ 


| 9.47622 | 
9.48080 


Cotang. 
10.67253| 
10.06635 
10.66026 


10.05424 
1 0.604830 


I0.63664 
10.63091 
10.0252 
I0.01965 
IO.OTA1I 


10.00864 


10.00323. 
10.5975s 
10.59258 
16.58734 
I0.58216 
| $0237 703 


10.57195 
I0.50692 


I0.50194 


I0.55213 


r0.54250 


10.53770 


I0.55701 | 


10.04243 | 10 


10.53305 
10.52839 


IO.5IO10 
10.90570 
I0.50128 
| 10.49689 

10.49254 


| Tan &- 


| 


20 


20 
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A Table of Artificial Sines and Tangents: 


 % Art of SURVEYING. & m=_ 


Gr.M | 


9.30147 
9.30523 
950895 
9.51204 
9.51629 
9.51991 
9-32349 
9.32704 
9.53950 
9.53405 
953379! 


9.54432 
9:534799 
9.55102 


9.55433 


9.50085 
| 9.56407 
9.50727 


9.57043 


— ———  ——— 
- 


| 93977 


9.57 
9.57609 
9.57978 
9.58254 
9.58598 


' 9.58889 | 


——— 
——_ _— — 


| 9.59186 


Y 


| 9.59454 


9.00070 


9.00359 


: 9.00440 


—  Þ _ ——— —— 


Cofin. 


9.54093. 


Colin. 


L —— 


9.55701 | 


357 | 


| 


9.97921 | 
9:97779 


8! 9.97738 


9.97796 
9.97053 
9.97010 
9.97507 | 
9.97528 
9.97479 
9.97434 
9.97390 
9.97344 


9-21299 
9.91252 
9.97 2860 
9.97159 
9.97I1I1! 


9.99917 
9.96908 
9.96818 


9.96767 


OOO ——— . 


9.90716 
9.960665 
9.90613 
9.90561 
9.9650 
9.96456 
9.96402 
9.90349 
9.99294 


9.90240 | 


9.96184 


| 9.901 29 


SIN. 


Tang. 


9.51176 
9.51606 
9.52020 
| 9-32432z 
9.52870 
9.53285 


| 9.53697 
9.54106 
954512 
9.54915 
| 9.55315 
| 975712 


9.56107 
9.50498 


94537274 
9.558039 
9.58418 


9.57658 


9.59168 
9.59340 
9-39999 
9.60270 


> —— 


9.060041 
| 9.601004 
9.61304 
9.01722 
| 9.62079 
9.02433 


—__——— > _Geop__ 


9.62785 
9.03135 
9.63434 
9.63530 
9.04175 
9.04517 


| Cotang. 


9.56887: 


| 


| 9:58794 | 


. 10.44585 | 


| 


— — 


Cotang. 


I0.48822 


10.45394 
10.47969 
10.47546 
I0.47130 
I0.46715 


10.46303 
10.45894 | 


10.45488 
I0.45085 


I0.44288 


I — 
_— 


10.4.3893 
0.43502 


10.43I13 
I0.42726 


10.42352| 


I0.41961 


10.41582 
10.41206 
10.40832 
10.40460 
I 0.40091 
10.39724 
10.39399 
10.38996 
10.38636 


10.38278-: 


I0.37921 
10.37567 


10.37215 


10.36865 | 


I0.36516 


10.30170 


| 


M.Gr. 


o 721 
5O 
40 
JO 
20, 
10 


5 71 
nol 
40 
JO 
20 
LO 


oO 70 


JO 


10.35825 
10.3543 


Tang. 


M.Gr. 


Dd 


, "»f 


— <> —— « dtd 
*%. 
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A Table of Artificial Sines and Tangents. 

Gr.M | Sin. Colin. | | Tang. | Cotang. | M.Gr. | 
24 0} 9.60991 | 9.96073 | 9.64858 | 10.35142 jo 66| 
Io | 9.61215| 9.96017 | 9.65197 | 10.34803 | 50 
20) 9.61494| 9.95960 9.65535 | 10.34465 | 40 
z3o| 9.61773 | 9.95902 9.65870 | 10.34130 | 30 
40 | 9.62049 | 9.95844 9.600204 | 10.33796 | 20 
50 | 9.62323 | 9.95786 | 9.66537 | 10.33463 | 10 

'25 o-| 9.62595 | 9.95728 9.66867 | 10.331332 lo 6 
" 28G? 9-95668 | 9.69106 rp 17 144 50 
20 | 9.63133 | 9.95009 9.07524 |10.32476 | 40 
30 | 9-63395 | 9.95549 | | 9.67559 |10.32150 | 30 
40j 9.63662 5 9.95488 9.68174 boa read 20 
5o| 9.63924 | 9.95427 9.68497 | 10.31503 | 10 
26 0| 9.64184 | 9.95366 | 9.68818 | 10.31182|o 64] 
Io | 9.64442 | 9.95304 | 9.69138 | 10.30862 | 50 
20 | 9.04698 | 9.95242 9.69457 | 10.30543 | 40 
z0'| 9-04953 | 9.95179 9.09774 | 10.30226|30 | 
40 | 9.65205 | 9.95116 | f 9.70289 \ I0.29911]| 20 | 
50 | 9.65450 | 9.95052 | 970404 [$609596 126-1 
27 0| 9.65705 | 9.94988 | 9.70717 10.29283 |o 63| 
Io | 9.65952 9:94922 9.71020 | 10.28972 | 50 
20 | 9.66197 | 9.9485 9.71339 | 10.28671 | 40 
zo | 9.66441 | 9.94793} 9.71648 | 10.28352| 30 
40 | 9.66682| 9.94727 9.71956 | 10.28944 | 20 
50 | 9.66922| 9.94660 | 9.72262 | 10.27738 | 10 | 
28 0 9.67161 994393 | | 9.72367 | 10.2743; o 62] 
Io | 9.67393 | 9.94526 9.72872 | 10.27128 | 50 
20 | 9.67633 | 9.94458 9.73175 | 10.26825|4o | 
30 | 9.67866 | 9.94360 973476 | 10.26524:30 | 
40 | 9.68098 | 9.94321 9.73777 | 10.26223|20 | 
5o | 9.63328 | 9.94252 9.74077 | 10.25623 |10 | 
29 o| 9.68557 | 9.941862 9.74375 | 10.25625|o 61 
10 | 9.68784 | 9.94112 9.74673 | 10.25327 | 50 
20 | 9.69010 | 9.94041 | 9.74969 | 10.25031 40 
zo | 969234 | 9.93970 | 9.75264 | 10.24736 | 30 
40 | 9.69450 | 9.93898 9.75558 | 10.24442 | 20 
50+ 9.69677 | 9.93826 | 9.758521 10.24448 | x0, 
Gr.M | Coſin. | Sin. Cotang. | Tang. | M.Gr. 
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A Table of Artificial Sines and TFangents: 


_—Y 


Gr.M | Sin. Colin. | Tang. Cotang. | M.Gr 
30 0| 9.69897 9-93753 | . 9.76144 | 10.23855 |o 60 
64 9.07115 | 9.936 4 | 9.76435 | 10.23565 | 50 
20 | 9.073321 9.93606 | 9.76726 | 10.23258 | 40 
30 | 9.70547 | 9.93532 9.77015 | 10.28985 20 
40 | 9.707601 9.93457 9.77303 | 10.22097 | 20 
50 | 9-70973 | 993392 9.77591 | 10.22409 | 10 
31 o| 9.71184 | 9.93307 9.77877 | 10.22123]o 59 
10 | 9.71393 | 9.93230 | 9.78163 | 10.21837 | 50 
20 | 9.71601 | 9493154 9.78448 10.21552 | 40 
30 | 9.71808 9:93977 | 9:78732 | 10.21268 | 30 
40 | 9:720t4 + 9492999 9.790I5 ; 10.20985 | 29 
5o| 9.72218 | 9.92921 | 9.79297 | 10.20703 | 10 

» | — | — inn 
32 o| 9.72421| 9.92842 9.79579 | 10.20421|o 58 
Io | 9.72622 | 992763 | 9.79860 | 10.20140 | 50 
20 | 9.32923 | 9.92683 9.80140 | 10.19860 [-40 
| 30| 9.73022| 9.92603 9.80419 | 0.19581 | 309 
40 | 9.73219; 9.92522 | 9.80697 \ 10.19303 | 20 
50| 973417 | 9-92441 | 9.80975 | 10.1902; IO 
«4 Med pa. | co ; 
33 of 9:73611 9-92359 | 9.81252 | 10.18748|o0 57 
 10|j 9.73805 | 9.92277 ar wud 10.18412| 50 
20 | 9:73997 | 9.92194 | 9.81803 | 10.138196 | 40 
30 | 9.74789 | 9.92111 9.82078 | 10.17922 | 30 
40 | 9:74379] 9.92027 9.82352 | 10.17648 | 20 
5O | 9.74568] 9.91942 | 9.82626 | 10.17374 | 10 
34 o| 9.74756| 9.91857 | 982899 | 10.17104|o 56 
10 | 9.74943 | 9.91772 9.83171 | 10.16829 | 50 
20 | 9:75128 | 9.91686 9.83442 1610098 40 
30| 9-75313 | 9.91599 93713 | 10.1627 ; 30 
40 |. 9.75496 | 6.91512 9.82984 | 10.16016 | 20 
50 | 9.75678 | 9.91425 9.84253 | 10.15747 | 10 
—_ - | ————- nn mm 
35 ol 9.75859 |- 9.91336 9.84523 | 1015477 |o 55 
10 | 9.76039; 9.91248 9.84791 | 10.15209 | 50 
20 | 9.76216 0.91158 | 9.85059 10.14941 | 40 
3o| 9.76395 | 9.91069 9.85327 | 10.14673 | 30 
40 | 9.76572| 9.90975 | 9.55594 10.14406 | 20 
50+ 9.76747 | 9.85 60. I0:14140 | x0, 
Gr.M | Coſin. | Sin. | Cotang, | Tang. |M.Gr 
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A Table of Artificial Sines and Tangents. 


EY 


Sin. 
9.76922 
| 9.77095 

9.77267 
| 9:77439 

972008 

9.7777 


II3 


9.78280 


| 9.78445 


9.78690 
9.7877 2 


9.78934 
9.79095 


1 9.79250 
9.79415 | 


9:79573 
97973 
9.796 87 
9.00043 
9.80197 
45 351 
80504 
5806 56 


9.80807 
9.80957 
9.81006 


9.81254 
9.81402 


| 9.81548 


9.818 
9.82126 


Coſin. 


9.90796 
9.90704 
| 9.90611 


9:77940 | 
5.76 


9.90518 
| 9.90424 


081983 9. 


- | con 
| 9.81694 | 


9.87333 


[ Tang. 


Cotan g E 


' 9.861 26 
9.86391 
9.86656 
9.80921 
9.8718 
087448 


———_—_— J_—_—_—__—_— 


9.57711 
9.57974 
9.88236 
9.88498 
| 9.88759 


9.89020 


9.89281 
9.89541 
9.89801 
9.90060 
9.90320 
9.90578 


_—-__ 


9.90837 
9.91095 
9.91353 
9.91610 
' 9.91868 
9.92125 


9.92381 
9.92638 
9.92894 
9-93150 
| 9.93406 
9.93661 


9.93916 
9.94171 


9.94420 
| 9.94681 
9.94935 
9.9 g I 90 


— 


10.13874 
10.13609 
10.13344 
10.13079 


I10.12815 
I0.12552 


10.12289 


IO.1I1241 
I0.10980 


| 10.10719 


10.10459 
IO.I0199 


I 0.09939 
I 0.09080 
10.09422 


”—— —— O_ 


10.08647 
10,.08390 


| 10.08132 


10.07875 


10.07619 
| 10.07362 


10,06594 
10,06339 


10.0608 1 


10.05065 


10.04810 


_ Tang; 


I0.12026 
| 10.11764 

IO.11502 | 
i 20 


_ ————— 


10.07100 
0.06850 ' 


M.Gr. 


O 54 
5O 
40 
zO 
20 

| 10 


[0 53 
go 


| 40 


zO 
20 
IO 


I0.09163 | O $I 


I0.08905 


5O 


10,05829 | 50 
10.03374 
10.05319 | 30 


: 
x 


— —_— 


| Cotang. 


ro} 
O 
l> 

| GO 


| 
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| A Tableof Artificial Sines and Tangents. 


Gr. M | Sin. Colin. 


—_ 


| Tang. Cotang. | M.Gr. 
42 0| 9825511, 9.87107 | 9.95444 | 10.04556 | © 4g 
10 | 9.82691 | 9.8699 9.95698 | 10.04302 | 50 
9 30215 
20| 9.82830| 9.86878} 9.95952 | 10,04048 | 40 
| 4 ' 
30| 9.82968 | 9.86763 9.96205 | 10.03795 | 30 
40| 9.83106| 9.86647 | 9.96459 | 10,.03541 | 20 
50] 9.83242| 9.86530 9.96712 | 10.03288 | 10 
43 o| 9.83378| 9.86413 | 9.96966 inotogs O 47 
10| 9.83513 | 9.86294 9.97219 | 10.02781 | 50 
20 | 9.83648 | 9.86176 | 9-97472 | 10.02528 | 40 
30| 9.83781 | 9.86056 | 9.97725 | 10.02275 | 30 
40j 9.63914 9.25936 9.97978 | 10.02022 | 20 
| 50| 9.84046 | 9.85815 9.98231 | 10.01769 | 10 
44 © 9.04177 9.85693 | 9.98484 | 10.01516] 0 46 | 
i0| 9.84308| 9.85571 | 9.98736 | 10.01264 | 50 
20| 9.84437 | 9.85448 9.98989 | 10.01OITI | 40 
30 | 9.84566 | 9.85324 9.99242 | 10.00758 | zo 
40| 9.84694 | 9.85200 | ! 9.99405 | 10.00505 | 20 - 
50] 9.84822 | 9.85074 9.99747 | 10.00253 | 10 
45 0! 9.84948 9.84948 10.00000 | 10.00000 | © 45 
Gr.M | Coſin. . | | Cotang. | Tang, | M.Gr. 


Explanation of the Table by Example. 


| 1. C ppor it be required to find the Sine and Tangent of 30. degr.20. | 
| -min. therefore I ſeek the ſame in the firſt Column on the left hand 
| under Gr. 1. and find the Sine thereof 9.70332. and the Tangent 9.76726. 
its Coline 9.93606, and the Cotangent 10.23278. 

2. But ſuppoſe 9.73997. be a Sine given, and the Arch thereof is requi- | 
| ed; therefore ſeek in the ſecond Column amongſt the Sines for 9.73997. 
and againſt it on the left hand, I find-33. degr. 20. min. which is the | 
Arch anſwering thereunto. 
{| But if you find not your juſt number, then take the neareſt in the 
Table; which you ſhall find exa& enough for Inſtrumental Obſervations. 
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A Table,of Logarithms. 
N. | . Logar. | N. Logar. |N. | Logar. N. | Logar. 
O | ©0,00000 | 44 | 1,04345 | ho | 1,944.45 | 132 | my 
I |, 0,00000 45 1,05321 dg | 1,94939 | 133 2,12385 
21 0,30103! 46 1,66276 | go} 1,95424|134\ 2,12710 
3 | ©,47713| 47| 1,67210] 91| 1,95904|135| 2,13033 
44. 0,60206 | 48] 1,68124 | 92} 1,96379 | 130| 2,13354 
' 5| 0,69897| 49| 1,69020| 93] 1,96848| 137 | 2,13672 
6] 0,77815| 50| 1,69897 | 94| 1,97313 138 | 2,13988 
/ 0,84510| 51] 1,70757 | 95] 1,97972|139| 2,14301 
| ©0,90309 | 52| IIvGO | 96 | 1,98117 | 140 2,14613 
9| 995424} 53] 1724271 97 1,98677 | 141 | 2,14922 
Io | 1,00000 | 54] 1,73239| 98 |. 1,99123 | 142| 2,15229 
11] 1,04139] 55| 1,74036 t 991 1,99563 | 143 | 2,15534 
I2 1,07915 | 56 | 1,74819| 100 | 2,00000 | 144! 2,18836 
13; 1,I1394] 57 I,75587 | 101 | 2,00432 | 145 2,16137 
14] 1,14613|] 55] 1,76343| 102; 2,00860 | 146 | 2,16435 
r 5-1 1,176cg | 59 1,77085 | 103 | 2,01284 147 | 2,16732 
16| 1,20412| 60| 1,776815 | 104 | nadir 4 145 | 2,17026 
17 | 1,23045| 61] 1,78533 | 105 | £02139 149 | 2,17319 
18| 1,25527| 62] 1,79219 106 | 2,02530 | 150\ 2,17609 
19] 1,27875| 63] 1,79934 | 167 | 2,02938 | 151 2,17898 
20| 1,30103 | 04} 1,50648 | 106 2,03342 | 152| 2,18184, 
21} 1,32222 | 05| 1,81291 | I09 | 25903743 4.2334 2,18469 | 
22| 1,34242| 66 | 1,81954 | I10j 2,04129 154 2,18752 | 
23| 1930173 | 0 | 1,82607 | 111 | 2,04532| 155} 219033 
243 1,38021 | 68| 1,63251|1121 2,04922 156 | 2,19312 
25| 139794 | ©9| 1,53385 | 113] 2,05308 | 157 | 2,19590 | 
26 | 1,41497 70 | 1,84510|114} 2,05690 |,158 | 2,19866 | 
27] 1,43136| 71] 1,85126| 115 | 2,06070 j'I59 | 2,20140 
28 1944716 | 72 | 1,85733 | X16 2,00446 I60 | 2,20412 
29 1,46240| 73 | 1,66332, 117 | 2,06519 | 16x | 2,20683 
30| 1,47712| 74'|- 1,86923 | 118 | 2,07188| 162| 2,20951 
\ 3x] 1,49136| 75| 1,87506 | 119| 2:07555 163 | 2,21219 
32| 1,50515| 70 | 1,88081 bad 2,07918 | 164. 2,21484 
33 | 1,51851 77 1,68649|.121| 2,08278 | 165 | 2,21748 
34| 1,53148| 78 | 1,89209 | 122 | 2,08636 | 166 | 2,22011 
35 | 254497] 79 1,89763 | 123+ 2,08990 | 167 2,22272 
36 1,55030| 60 | 1,90309| 124| 2,09342| 168 | 2,22531 
J7 1,50520 $1 | 1,90848 | 125'| 2,09691 [169 2,22789 
38| 1,57978 | 82 | 1,91381; 1260] 2,10037 | 170] 2,23045 
39 1,59106| 83 | 1,91908|127| 2,10380|171}j 2,23300 
4s |. 1,60206 | 84; 1,924.28 [128 ; 2,10721|172| 2,23553 
*41] 1,61278| 85| 1,92942{ 129} 2,11059} 173 | 2,23805 
1. 42| 1,02325| 861 1,93450|130| 2,11394 | 174| 2,24055 
43| 1,63347 | 97 | 1,93952|131| 2,11727|175| 2,24304 
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A Table of Logarithms. 
N Logar. | N. | Logar. | N. | T_T: | N. | _. 
— 2 ane 31 264] 2,42160} 308| 2,48855 
(176 | 2,24551 | 220 | "534245 I ng PE bo 2,48996 
B+ +y 221 | 2,34439| 205| 2,423 d| 4 6 
. 177 "9"4197 | | IT 12661 2,42488 1310 2,4913 
176 | £,23042 FRY 5403 | >6 | 2,42651 311 2,49270 
179 2,25285 223 Ione 268| 2.428131 312 2,49415 
I 80 | man} {4 Py. they boy 2,42975 313 2,495954 
181 | 2,25768 | 225 | 2,35218 | 269 2,43136 | 314 | 2,49693 
HEE FREE Een 6 
2,20225 |/227| 2, | 6 s 
8; | 2.26482 226 | 2,35793 | 272 <g4+ 144 $4. TEE 
tg] papa =35s [72 | oagh6 rp) Sao 
$0 | 2,26951 | 230| 2, 2,59379 
eÞ7 1 Harthy 131} 23630 [275 | 243973 | 319} 2,507 
CI nn vs 
| 2 
SO cane | a votes [279 | 24439011271 2,50990 
22 | 2128330 | 236, 2,37291 | 280 | 2,44716 | 324 | 251138 
* | YT 
<4 2.28556 | 237 | 253747 ns m—_— pe | 251322 
194. 2,28780 |'238| 2237050 282 2.45179 327 | 2,514 3 
192 — Md ay | "—__ 284 w64bt 328 | gael 
- 2 
I9 2,294.47 241 | 2.28202 285 F TIE. 054 2,518 I 
I97 Ks 666 242 2,38361 | 286, 2445 ; 3 | b , g 
198 2 288 243 | 2,38561 | 287 | 2,4570g9 337 vg 4-64- 
<4 Hi, 244} 2,33739 | 288] 2,45939 | 332 wan 4 
200 | 2,z0103 | = Ss 289 2,46090 | 333 | 2,5224 
200 | 230340 4 27 597 290 | 2,46240|334| 2,52375 
208; ICITT | 1] _ o|291| 2,463871335| 2,32504 
204 | 230963 | 248 | 239445 | 2921 246538 (336| 2.52634 
204 one 44 2.329620 293 _ 7 Ie "— 
ns] 2,31387 bend my 41 295 | 9.49 3: 339| 2,53020 
= nk e] aal ] 2ias ae) 29g 
= 2,32015 253! went B41 «+ of 44 | 2.53403 
did Bb; 145: 4h 41 _ 299 2,47567 | 343 | 2,53529 
00 | 00482 [958 240824 | zoo | 247912 344 2,53656 
212| 2,32 7 ” | 2,40993 | ZOL 2,47856 345 23370 
vr3 1 2,3203 64 2.41162 | 302 2,4500I 346 | 2,539 
COPY —_— 4.64 Ks 2h 303 2,48144 | 347, br 
216 | 2,33443 | 260| 2:41497 | 304 | 2148430| 349 | 2.3428; 
| , " | 261 2,41 04 | 305; 2,4043 0 
"LY 2,33 046 262 | 2.41830 306 2,45572 350} ay $f pe | 
IS | 2,3304 Br 8714 | 351| 2,54 
Hs 2,34044 | 263 | 2,4199 | 307 | ex Lad FLO Bhs. 


a on 


I —_- 


———— 


. 


SI 


- 


h— 


j2l 
b 


AJ 
SA 
WJ 


| Logar. 
| 2,54654 


2355145 


2,556030 
| 


- 2,56937 


2,57749 


— 


4771 
254590 
2,5502 


2,55267 


' N. | 
396 


97 
39 
ppt 
401 


o 
553 
255509 


2,5397571 


6110 
2156239 
2,5634 
216407 
Kg FE: | 
2.56820 


2,57054 
2 


2,597171 | 
p] 


287 
572 
57403 
57 
257634 


864 
57 
257978 


| 


871 | 
2335991 


402 | 
403 
404 
405 


66 | 
IO 

be pes 
| 2 


| 


6 
| 2,0324 


| 


9 
5932 
ny 
2,5954 


435 
430 
437 
43S 
439 


| 


2531 
| —_ 


6 
2,0424 


Logar. 


n, | 
2457 <4 | 
259008 | 
nf 14046 


2,00200 


60423 | 
2/6050 
2,006} 


2,060959 


d 
26198] 
2, p 

01490 
2 
2,61595 | 


2,61700 


446 
45 | 
ages 


N. | 
440 | 
441 
442. 


Dm 


443 | 


444 
' 2,603 14 | 


| 
446 
447 


449 
450 
451 
432 | 
455 | 
454 | 
455 
456| 
4 
456 


61805 
my Font: 
(62014 
7 18 
621 
T 21 
622 
2, 
2,023 ! 
2,0242 


2737 
_ 
'» 

6294 
2, 
., I 44 
2,03 


7 
2 93347 
2,634 
2,03 $40 
2,0304 


2,03749 


| 
63849 
2.63949 


| 4 


| 464 


470 | 


| 
= | 
| 


G1 
462 
493 | 


l 


67 
168 


409 


471 
472 
$473 | 


0404 
264147 


$?! 481) 


$2 
48; 


yoong | 


04345 
2.64444 | 
p 42 
2,04 « 
0404 
2; i; 
53G 
0453 
2 33 
2,049 : 
rib. 
bent 
2165224 
p, 
2,0532 


488 | 


490 | 


S5 
Ke 


487 
45g 
495 
492 


495 | 
494 


S | 
ney 
Ig 

05 
w; os 
7] 

65 : 
26509 | 
2, 
2,0599 : 
2,000 


| 
$1 
2,601 


6 
fo 
2664 04 


Y 
2,0655 


2 
2,6605 


| 
0745 
6 35 | 


J2 
wot 
ig 6 117 

65210 
2,072 


| 
2O2 
2,0730 


394 
67394 
: 6240 


2,07578 


2 67609 


=> 
68305 
2.68393 


2,5 ”"—_ 


WA 
497 | 
495 
499 
OO 
for. 


503 | 
| Me | 
Ns 


| 508 | 


510 
FII 


512] 


513 | 
| 


| 514] 
S 
516, 
517 


519 


| 520 


56-] 
2,08454 


69897 
23 
| 


5O2 | 


507 | 
509 | 


| 


<18| 


33 
719 
Be. 


{ 527 | 


—- — — —- —-- 
—_— 

IT 

- 

I ——_ 

-- 

—- 

— 


LOgAr. 


| 
14 | 
#0 
65 53 
yy 2 
2.08 4. 
2,689; 
2,69020 
= 108 
One 
ny 14) 
. #$ 
2,09373 
094 
2, 4 
0954 
Ry 630 
2,09 2 
2,097 


2,09810 


$4 
4A 
2708 3/ 
0843 


2,/0329] 


2,704.15 
on 


2,70586 


2 70672 
2,707 57 
2,7084 
2,70927 
IO1 
271096 
2.71 I61 
ug i205 
— 
27 1435 
2,71 91] 
2:7 i000 
nth”? 1 
2,71767 


71550 
2,710) 


Ol 
2,]- 


2,72099 
, 
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72101 
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EO 


"IT 
hdd 
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Logar. 


ew 


569 | 


| 2,72167T 
8\| 2,72203 
2,72340 
2,72345 
2,7 2509 
2,725Yy1I 
2,72073 
2,72754 
2,720J5 
2,72910 
23/2997 
2,73078 
213199 
2,13239 
2,73320 
2,7 3400 
2,734S0 
2,73500 
2,73040 
0 | 2,73719 
273199 
2,73878 
273997 
2,74030 
2,74115 
2,74191 
2,74<72 
2,7435k 
2,74429 
2,74307 
2,74585 
8 |- 2,74663 
2374/41 | 
2,74819 
- 2,74690 
2,74973 
2,75951 
2,75128 
2,75205 
2,75202 
2,75350 
2,7543) 
2,754tk 
570 | 2,75597 


| N. | Logar. | 


_—_ 


2,75004 | 
2,7 3140 


2,70042 
2,76116 
2,7019 


| 2,70343 
2,76410 


2,70492 


2,70041 
2,76710 


2,76864 
| 2,76939 
2,7JOll 
2,77085 
2,77159 
2,77232 
| 2,77305 
277379 
2,77452 
2,77525 
2,77597 
2,77070 
277743 
2,77815 
2,77887 
2,77960 
| 2,760032 
2,70104 
2,78175 
2,78247 
2,78319 


0 
O 
to 


© 
O 
\O 


2,78533 


| 611 | 2,78604 


612] 2,78675 | 


| 613 2,78746 
614 | 2,78816 


2,75815 | 
2,75891 | 
| 2,75967 | 


g | 
2,76268 


2,76567 | 


| 2,76790 | 


| 


2,79390 | 
' 2,78402 j 


| 2,79099. | 


| 2,79379 


.2,61090 


.2,91358 


2,01425 [4 
| 2,81491 | 


Logar. | 
2,78887 


2,78958 6 


2,79028 


gk 
2,792539 
2579309 | 


231 9449 
2,79518 
2,79588 
2,79057 
2,791<7 
2,79790 | 
2,79005 
2,99934 | 
2,00003 
2,06C072 
2,90140 

2,90208 
2,90277 
2,80340 
2,604 14 
2,80402 
2,00550 | 
2,00015 

2,60656 

2,00753 | 
2,60821 | 
2,6088g, 
2,80956 


2,61022 


2,01157 | 
2,01224 


2,012Q1 | 


2,81558 


2,81624 | 
2,61690 
2,91756 
2,61822 | 


700 
7O1 
702 


| Lo car. 


| 


| 
| 
| 


”  — 


| 2,83032 


 2,593948 


2,81838 
2,81954 


2,82020 
2,92006 
2,02151 
2,02217 
2,02262 
2,02347 
2,52413 
2,02478 
2,82543 
2,02007 
2,82072 
2,02737 


2,82801 
2,92806- 
2,92930 
2,92995 
2,93059 
2,93123 
2,63187 


2,63251 


2,83315! 


2,03 379 
2,593442 
2,53 500 
2,83509 


2,8-3096 
2,93759 
2.82822 
2,83 885 


2,64011 
2,84073 
2,8.4136 
2,84196 
2,84201 
2,34323 
2,430 
2,5 444 

2,94510 
2,84572 
2,8463 4 


— 


_— 


$ v 


I'a2 
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Table of Logarithms. 
A 


. Logar. 


2,87332 
2,87390 
2,8744 
2,87506. 
2,87 564 
2,87622 
2,87079 | 
| 287737 | 


87967 
4 286 


\ 2,88138 | 


85974 | 
"LA | 
2,66094 

2,06153 

» 
 2,8621} 
2,827} 
2,06332 
2,86392 
2,06451 
2,06510 
2,86570 
2,86629 
2,86688 

86747 
> $680 
286864 
2,66923 
2,66982 
2,87040 
2,87099 
2,87157 

2,87216 


042 
_— 


| 2,89542 
| 2,89653 


2,07795 


N. 


291 
79 
792 

793 

794 
79 

796 

797 | 

79S 

799 


2,87852 |800 


| 
2,87910 


) 024, | 


2,88081 


2,60195 


2,88252 | 


2,88309 


2,88301 


2,88423 


2,85479 | 


88536 
> ons 


2,88649 | 


88705 
28876: 
2,6081 


2,80874, | 


2,88920 
2.88986 


2,89154 


2,89209 | 


89265 
py 


2,89376 


2,69431 | 


2,89487 
2,89597 


4 


2,89708 


274 |799| 2,89763 
/ bs —_ 


SOI 
| 802 
803 
504, 
805 

806 
807 
$08 
60g | 
810 
$12. 
$12 
813, 
814 
$15 

816 


617 
$18 


820 


821 


822 
823 
| 824 
-62 
o 
827 
828 


830 
{ 832 


833 
$34 


| 


Logar. 


89816 
n, $0872 

2» 
2,89927 
2,89982 
.2,90037 
2,90091 
2,90140 


2,90215 


2,90200 


2,90309 
2,90363 
2,90417 
gdb 
2,905 26 
2,90580 
2,90033 
2,90687 
£,90741 
£9079) 
2,90846 
0008 
£39095 
2,91005 | 
2,91002 
2,91T10 
2,91109 
2,91222 
ng ad 
2,9132 
ol 2,91381 
2,91434 
8 
| 2,91407 
| £59 1340 
2,91593 
2,91045 
2,91698 
291751 
Rn g2s 
| 2,91855 
; 829 ago 
Fry | p44, 0 | 870 


2,92064 | 877 


Logar. ' 
2,92169 
2,92221 


| 2,92272 


292324 | 
| 2,92376 
2,92428 
| 2,92480 
2,925 T | 
2,92502| 
2,92634 
2,92086 | 
Kets þ ? 
2,92788 
2,92840 
2,92891 
2,92942 
| InOvd 


852] 2,93044 


| 2,93095 


954| 2993146 


2,93 I97 
| 2393247 


2,93298 | 


2,93349 
2,93399 


| 2,93450 + 
”H 2,93500 


| 293551 | 


2,93601 
F| 2,93051 


2593701 | 
| 293752. 


7 2,93802 


| 
2,93852 


9 | 2,93902 


2593952 | 
| 2,94002 
£594052 
| 2,94102 


$74 | 2,94151 


2,94201 
£394250 
2,94300 


2,92117 j 878 


| 294349 
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A Table of Logarithms. 
N. Logar. | N. | Logar. | N. | Logar. N. Logar. 
877 | 2,94300 1 908, 2,95809 | 939 | 2,97267 j 970 | 2,98677 
878 | 2,94349 | 90g 2,95356 [940 | 2,97313 | 971 | 2,98722 
879 | 294399 1910 | 2,95904 1941 | 297359 | 972 | 2,98767 
880 | 2,94445 |gI1I | 2,95952 | 942 | 2,97405| 973 | 2,98811 
881 | 2,94498 | 912 | 2,95999 | 943 | 2,97451 | g74| 2,98856 
882 | 2,94547 | 913 | 2,96047 | 944 | 2,97497] 975 | 2,98900 
883 | 2,94590 |914 | 2,96095 | 945 | 2,97543 | 9761 2,98945 
884 | 2,94645 | 915 | 2,96142 | 946 | 2,97589| 977 | 2,98989 
855 | 2,94094 | 916 | 2,96199 | 947 | 2,97635| 978 | 2,99034 
806 | 2,94743 | 917 | 2,90237 | 945 | 2,97081 | 979| 2,99078| 
887 | 2,94792 | 918 | 2,90284 | 949 | 2,97727\- 980 | 2,99113 
(888. | 2,94841 1919 |2,90331 1950 | 2,97772\| g81| 2,99167 
(8g | 2,94590 1920 | 2,90379 | 951 2,958:5| 9382 | 2,99211| 
890 | 2,94939 1921 | 2,90426 1952 | 2,97804 | 983 # 2,99255 
891 | '2,94988 | 922 | 2,96473 | 953.] 2,97909 | 984 | 2,99299 
392 2,95036 1 923 | 2,96520 1954 | 2,979551 985; 2,99344 
393 | 2,95<S5 | 924 | 2,90567 | 955 | 2,58000| 986| 2,99388 
$94 2,93134 192) 2,90014 | 656 2,98046 | 997 | 2,994 32 
895 | 2,95162 Lond boy ores [957 2,98091 | 988 | 2,99476 
896 | 2,95231 | 927 | 2,96708 | 956 2,98137 | 989 | 2,99520 
897 | 2,95279.|928 | 2,96755 | 959 | 2,98182| 990| 2,99563 
898 | 2,95328 | 929 | 2,96802 | 960 | 2,90227 991 | 2,99607 
899 | 2,95370 | 930 | 2,90848 | 961 | 2,98272| 992 | 2,99651 
goo | 2,95424 | 931 | 2,96595 | 962 | 2,98317| 993 | 2,99695 
gor | 2,95472 1932 | 2,96941 [563 | 2,95363 | 9941 2,99739 
go2 | 2,95521 |933 | 2,9690S | 904 | 2,9840g 995 2,99782 
903 | 2,95509 |934 | 2,97035 | 965 ; 2,95453; 9g6| 2,99826 
904 2,95617 [935 2,070S1 966 | 2,98498 | 997 | 2,99869 
905 | 2,95664 ! 930 | 2,97128 | 967 | 2,98543 | 998 | 2,99913 
go6 | 2,95713 | 937 | 2,97174 | 968 | 2,985 | 999 | 2,99956 
907 | 2,95761 1935 | 2,97220 | 909 | 3.99032 | 1000 | 3,00000 
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Py 


| An Explanation of the former TABLE 


——— 


of Logarithms. 


into eight Columns, or Spaces; whereof the firſt, third, 

, and ſeventh, having the Letter N. at the Head thereof, are 

the Numbers ſucceſſively continued from 1. to 1000. . So that to 

find the Logarithm of any Number under rooo, you muſt find the 

Number given ; and againſt the fame, towards the Right Hand, 
you have the Logarithm thereof. 


Þ imo Page in the former Table of Logarithms, is divided 


EXAMPLE. 


Suppoſe the Number given be 720, and its Logarithm is re- 
quired ; therefore in the third Row, under the Title N, I ſeek 
the ſaid Number, and againſt the ſame ſtands 2,85733 , which is 
the Logarithm deſired. 

But it a Logarithm be given, and the abſolute Number there- 
to belonging is required ; then ſeek out the Logarithm under the 
Title, and againſt the fame towards the Left Hand, is the abſo- 
lute Number anſwering to that Logarithm, 

If you cannot find in the 'Table the juſt Lo 
for, you mult take the neareſt thereunto; or in the Table of Sines 
and Tangents, you may (if you pleaſe) make | axe ag ; ſoſhall 
 youtake the Logarithm to a Minute: but in ft 
Judgment may beſt inform you. 


The End of the Third Book. 


ich caſes your own 


garithm you ſeek | 
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THE 


| Art of Surveying, 


The FOURTH BOOK. 


Wherein 1 1s ſhewed, 


How to take the Fxa&t PLOT 


of all Manner of GROUNDS whatſoever, 
after Several Ways: 


BY THE 


PLAIN TABLE. 


AND 


thereof, in Acres, Roods, and Perches. 
Andalſo, How to Incloſe, and Take in a 


LORDSHIP. 


That lieth in Common, or in Open Fields, 


And to Draw a Perfect Map thereof. 


AND-ALSO 


OY-ONgre : and the COnernry, 


As it was formerly Publiſhed by the Author 


VINCENT WING, Math 


LONDON, 


Printed for Awnſham and fobn Churchill, at the Black- Swan, 
in Pater-No er-Aow, M DC XC IX. 


How to Caſt up the Juſt Quantity, and Content] 


| 


How Statute-Meaſure, may be Reduced to Cufto-| 
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THE 


A R T 
SURVEYING: 


BOOK IV. 


—_—— —__ _— 


The PROE M. 


HIS was the Sixth Book, which ws now made the 

Fourth, being the Eſſential part of the whole 
Book, as my Uncle, Mr. Vincent Wing, Printed it, for 
the PraRical part of Surveying ; and has gained the Ap- 
| probation of moSt of the Able$} Surveyors of this Nation : 1 
bave therefore only taken out his T'wentieth Chapter, 
and added it with Additions in the Second Book ; viz. in 
the Third Part of the Book of Geometry, being the 


Ninth Problem ; being (as I conceive) in a more conve- 


nient place for that purpoſe. And what is deficient, or| 


wanting m this Fourth Book, I have largely ſupplied 3 in 
my Appendix hereunto adjoyned ; towhich ' refer the In- 
genious Surveyor for further Satisfadfion. 
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CHA-F..L 


A Deſcriptim of the Plain Table, with its| 


ſeveral Parts, and Compoſition, &C. 


MONGST the manifold Inſtruments which have hither- 


tobeen invented, for the Exat and Speedy Plotting and | 
Meaſuring of all kinds of Land, there is none ſoplain and | 


perſpicuous in Uſe and Practice, as this Inſtrument, and 


nicks, and other Tlliterate Pretenders to the Art, that ſcarce ever 
underitood what the Mathematicks were ; yet why ſhould it deter 
any Artiſt from the Uſe and Practice thereof, ſeeing we may not 
only, with more caſe and exaQtnels, and with lefs tear of Errors 
and Miſtakes, attain our defired Aim far better th-reby, than can 


| (poſſibly) be done with any other Initrument whattoever, as 1s 


well known to all Practical Surveyors, who are acquainted both 
with the UTe of this and the reſt ?. And yet F can'tbut highty-com- 
mend the 'Theodolite, Circumferenter, and the Perattor, as In{rru- 
ments very uſeful gon ſome occaſions; neither Gare I reject, as 
uſeleſs, either th Topooraphical Inſtrument, and Croſs-/ 

Mr. Diggs, the Familiar Staffe of Mr. John Blagrave, the Geoaeti- 
cal Staffe, and Topographical Glaſs 'of Mr. arthur ttoptongthe 
Settor, Croſs-Staffe, and the Pandoron of my late Worihy Friend 
Mr. Georoe. Attwell, or agy other commodious Invention that harh 
| wittily/ deviſed, for the exaCt Flotring, 
Menfuration'of all manner of Superticies, as Land, and tne like, 
But4n regard the Authors themſelves have in their own Works 


(to.their exceeding Commendation) deſcribed both the Making 


and Uſe of the faid Inſtruments, I ſhould here bur tire my Rea- 
ders to reiterate what they have already ſhewed eliewhere, and to 
make theſe few Lines ſwell bcyondighear inten ded Bounds: And 
beſides, Mr. Aazen Rathborne, in the beginning of his Third Book, 
and my Loving Ericnd, Mr. Wilizm Leybourn in the firſt Eve 
Chapters of his Second Book, have very well faved me that labour ; 
where they have excellently treated, both of the Compolitionand 
.Uſe of the moſt - Material and Commodious Inftruments now. 1n 
being, to which the Semzcjrcle may be added, as being interior 
to none of the forementioned, Wherefore I ſhall now come to 
{peak of the Compoſition of the Plaiz T able, which indeed is the 
Inſtrument, of whoſe Uſe alone we {hall atrerwards treat, 

This Inſtrument (commonly known by the Name of Geometri- 
cal, or Plain Table) 1s in the Faſhion of a Parallelogram, or Long 
Square, containing in Length about 14 Inches and a half, and in 


Breadth 


$ 


erefore it, aptly receiveth the Name and Appellation of the Plazz-} 
Table: And albeit this Inftrument (as well as any other) may be 
ſighted and abuſed by the Ignorance of the Common Mecha-| 


Fajje of 
Wo. 


and ſpecdy 


_= —c 


| to equal parts, or Scales, for the 


Ctr 


ae i. — — 


The Art of SU R VEYING. | I 2 


Breadth 11 Inches ; and were it not for warping, It might be 


| 2 
made of one Board, but for avoiding that; and for the conveni- 
ency of Carriage, the beſt way (as they are uſually made) is to 
have it of three Boards in breadth, with a Ledge at each end for 
holding them together, and making rhe Table of due length ; 
whereunto belongeth a joynted Frame, that when the five Boards 
are ſer together, and a Sheet of Paper put thereon, the Frame 
may bind the ſame fo faſt and ſmoothupon the Table, that when 
youcome into the Field, you may neatly deſcribe a Plot of your 
Land, Wood-Ground, or other Incloſure, upon the ſame, as ſhall 
be afterwards ſhewed. 
Again, Let the Sides of the nh nas of the Table be divided in- 
rawing. of Parallel Lines when 
you ſhift your Paper, and put on another Sheet. And on the other 
fide your Frame, it would be very neceſſary to have projected up- 
on it, the 360 Degrees of the Circle from a Center made about 
the middle of the Table, which will beof excellent uſe in Wet and 
Stormy-Weather (as my Worthy Friend Mr. Leyboxrn well advi- 
ſeth) when as you cannot keep a Sheet of Paper -upon the 
Table. ; 
To this Inſtrument there belongeth a Rule, or Index of Braſs, 


. | which muſt contain in length atleaſt 16 Inches, in breadth about 


2 Inches, and in thickneſs 5 of an Inch. Upon this Index are to be 
placed two Sights, both of one length, the one having a Slit below, 
anda Thread above, and the other a Slit above, and a Thread be- 
low, ſerving to look forward and backward, when you are upon 
Plotting ; and theſe Sights muſt be fo placed upon the Ruler, ei- 
ther with Screws, or {quare Mortifles, that both the Sights may 
be equi-diſtant from rhe fiducial edge of the Ruler, Moreover, 
upon the Face, or » +4 part of this Ruler, are ſeveral Scales of 
equal Diviſions, as of 10. 12. 16. 20. 24. and 32 parts 1n an Inch ; 


ſerving to lay down the Plot of a Field according to what propor- 


tion ſhall be thought moſt convenient tor that purpoſe, There | 


alſo belongerh to this Inſtrument a Box and a Needle, which is 
to be placed on the Side of the Table, with two Screws ; and 1n 


the bottom of the Box is- placed a Chard, divided into 360 De- | 


grees, Which is covered over with clear Glals. | 

Laſtly, On the backlide of the 'Table is a Socket of Braſs faſt- 
ned to the Table with three Screws, into which Socket muſt be 
put the Head of the Threc-legged Staff, which for Portability, is 
uſually joynted in the middle. 


— 


g | 


Te _—_ 


[| 


30 The Anof SURV EYING.. 


the Frame of the Table, or by a Semicircle, you may ſpeedily per- 


— 


C'H'A P:; IL 
' The Uſe of the Scale and Protraftor. 


PON the Braſs Rule are ſeveral Scales of equal parts, as I 

- aid before, as of 10. 12. 16. 24. and 32 parts 1n an Inch, 

| whoſe Uſe-are principally to lay down, upon Paper, the length 
of any Line taken inthe Field in Perches. - 

Upon the ſame Rule (or upon the Pocket-Rule) is a Scale of 
Chords, which ſerveth to protract and lay down upon Paper, 
the juſt quantity of an Angle; fbr if you open the Compaſſes to 
60 Degrees thereof, and with that extent deſcribe an Arch, you 
may therein ſet off what Degrees and Minutes you pleaſe, by ta- 
king the juſt Extenſion thereof from the Scale, with the help of 
your Compaſles. 

' But inthe Praftice of Survey, when the Weather is moiſt, and 
you are forced to take the Quantity of Angles by the mI_ on 


form the Work thereof by the ProtraQor. 


and its Scale. 


The Figure of the Protra(fto 
, eaſ 7 © | © "T-o1R 
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Suppoſe it be required to lay down on Paper the true quantit 
of an Angle of 50 Degrees taken in the Field, upon the Line MN, 


D 


— —_ —_ww— ,” 
FY —_ 
"% 


N B M 


from the Point B, upon which Point place the Center of your Pro- 
tractor, in ſuch wiſe, that the Meridian Line thereof, noted with 
the Letters AHB, may lie exactly upon the Line M BN ; fo that 
the Center of the Protractor noted with H, lie exactly upon the 
Point B; then in the Limb of the Semicircle at 5o Degrees, note 
the Point D, and draw the Line BD; ſo ſhall the Angle DB M 
contain 99 Degrees. 

But if MBD werean Angle given, and the Quantity thereof 
required, then place the ProtratQtor as before, and the Limb of the 
Semicircle will tell you that the Angle DBM is 50 Degrees, and 
(laying the Meridian Line of the Protractor upon the Line DB) it 
will give you the Angle N BD to be 130 Degrees, it being the 
Complement of the Angle D BM to the Semicircle 180 Degrees, 
But theſe things you will find fo eafie, that I need not inliſt further 
thereon. | 


6h = Wh 0-3 


Of the Chain, with the Diviſion and Uſe 
thereof. 


OME Surveyors ſtill Work by a Chain of 16 parts in a Perch, 

others (as Mr. Gunter in his Deſcription and uſe of the Sector, 
Croſs-Staffe, &c.) divide the whole Chain of 4 Perches, into 100 
Links ; but Mr. Aaron Rathborne in his Surveyor, Printed Anzo 
1616. makes Diviſion of every Perch into 1co parts: That is to 
ſay, firſt he divides each Perch into 10 parts, calVd Primes ; each 
Prime whereof is again ſub-divided into 10 parts more, which he 
calls Seconds ; and this is commonly called the Decimal-Chain. 
But the Chain that I have uſually made for my felt, contains 1n 
each Pole 20-Links, fo that in the Uſe thereof, I apply it to Dect- 
mal Operations, wherein to avoid TONY: I account two Links 
"3 2 tO 
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| 


| But ſeeing my intent in this Chapter, 1s only to ſhew you how 


to be one Prime, and one Link to be tive Seconds; and yet not- 
withſtanding in Co or Land-meaſure (unleſs it be out of 
Curioſity) it is needleſs to go nearer than a Link of your Chain. 


you may ſpeedily Multiply the ſeveral Frations of your Chain to- 
gether, as if they were whole Numbers: I will firſt ſhew how to 
effe& it by the Decimal-Chain invented by Mr. Rathborne ; and 
then afterwards by my own of 20 Links in a Perch. 

| Firſt therefore, Suppoſe I ſhould meaſure a Piece of Land (ly- 
ing in the Form of an Oblong, as moit Lands in Common Fields 
do) and find the ſame to contain in Length.42 Perches, 6 Primes, 
and 4 Seconds ; in Breadth 12 Perches,s Primes, and 4 Seconds; | 
therefore to effeAt my Defire, -I place my Numbers in all reſpeQts, 
as is uſually done in Whole Numbers; and over every FraQtion of 
the Multiplicand, place a Prick, or Point, and at the end of the | 
Multiplier, place alſo as many Points as there are Frations in that 
Number; then Multiply your two Sums together, as though they 
were Whole Numbers, andthe Produtt will tell you how many 
Perches, and _ of a Perch, are-in that parcel of Land; only 
you muſt obſerve, That ſo many Pricks as you made, ſo man 
Figures muſt you cut oft from your Product to the Right Hand ; 
{o will you have the'true Value of your Land in Perches, and 
parts of a Perch ; as the, Example following will more clearly de- 
monſtrate. 

An Example of a piece of Ground, whoſe Length is 42 Per- 
ches, 6 Primes, 4 Seconds ; the Breadth r2 Perches, 8 Primes, 4 Se- 
conds ; which are thus Multiplied together, as if they were W hole 
Numbers. | 

Here you ſee there are two Fractions ir the 


Multiplicand; which are noted with two Pricks 4264 
over Head, and as many in the Multiplier, as I284.. 
they are marked towards the Right Hand ; fo : 
that, as you ſee, after the Operation 1s perform- © 17056 
ed, becauſe I have four Fractions, I mult ſtrike 4112 
off with a Daſh of my Pen, the four lait Figures 528 


of the Produtt towards the Right Hand, and 4254 
then will the Product ſtand thus, 5474(976. 
which intimate, that there are contained in this - $5474[976 
piece of Land, 547 whole Perches, and :5555 

parts of a Perch, which 1s near upon half a Perch. 

But becauſe a Chain of 20 Links in a Perch is more ready, and 
altogether as exaCt as the former, I will alſo ſhew you in one Ope- 
ration how you may peadily and truly work thereby. 'I herefore 
ſuppoſe a piece of Land be in kngth 36 Perches, and 16 Links, 
and in breadth 3 Perches, and 2 Links; and becauſe I have 20 
Links in a Perch, therefore that I may pertorm the Operation in a 
Decimal-way, I account but half the Number of my Links, and 
then the. Sums will ſtand as follow. 


Now 


— 
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Now Mulriplying the twa Sums together, as | 
before was done, and marking the Fraction, Ifind 4&8 | 
the Sum of the Multiplication to be 11408. and in ; ; 
regard of the two FraQtions, I ſtrike off the two laſt WP” 
Figures of my ProduQ towards the Right Hand, 268 
and then the Sum will ſtand on this wiſe, 114-08. xr104 
which 1s 114 Perches, and one 8th part of a 100; 
and ſo much is the ſaid piece of Land, according 11408. 
to Statute Meaſure. | 

But if the Land had been 36 Perches, and 9 Links in length ; 
and 3 Perches, and 3 Links 1n breadth ; then you are to place 
the Numbers thus. | 

yon new the rwo Sums together, and from 


the Product cut off the four laſt Figures, becauſe 3645 
of the four Fractions, and then the Sum will ftand JI5.. 
on this wiſe 114.8175, ſo that the Land contains -—-— 

114 Perches, and above three parts of a Perch. I8225 


But the Deſcription and Uſe of this Chain, is 3645 
more fully Illuſtrated in Chap. 2. of the Appendix; 10935 
and in Chap. 3. of the ſaid Appendix, is the De- ———— 
ſcription and Uſe of a New Decimal Scale, exat- 1148175 
ly fitted to the Diviſion of this Chain. 
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To take the true Plot of a Field at one Station taken in 
any part thereof, from whence you may fee all the An- 


gles, or Corners, of the ſame. 


Uppoſe ABCDEF, be a Field to be meaſured. Firſt, cauſe 
white Papers, or viſible Marks, to be ſet up in every Cor- 


ner, or Angle of the ſame ; then make choice of ſome conveni- 
A 
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ent place therein, from whence you may beſt view all the An- 
| gles thereof; in which place, as at H, plant your Table (covered 
| with a Sheet of clean Paper), and fo taften it with the Skrew- 
pin, that the Table ſtir not, till your Work be finiſhed. Then 


placing your Index upon the Table, lay the Fiducial-line thereof 
| upon the point H, repreſenting the place of your Station ; and 


\ then dire&t your fight to A, and draw a Line with your Compals- 


point by the ſide of the Index upon the Paper ; which done, di- 
re your ſight to B ({till keeping the edge of the Index upon the 
point H) and draw a Line, as before; and ſo in like manner di- 
re& your Index to C, D, E, and F, drawing lines upon the Paper 
by the edge of your Index, with the point of your Compaſs, and 
having finiſhed the ſame, meaſure with your Chain the diſtance 
of every of thoſe Marks, from the -place of your Station at H, 
and then by the help of your Scale and Compaſſes, ſet the ſame 
Diſtances, from the point of Station at H, in the Lines drawn 
upon the 'Table, making a ſmall prick with your Compaſs-point, 
at the end of every of them ; then with the point of your Black- 
lead Pencil, draw a {mall Line from one point to another, as namely 
from A to B, from BtoC, and from C to D, &«. fo ſhall you | 
have upon the Table, the exa&t Plot of your Field. 


CHATTY 


T'o take the Plot of any Feld at one flation, in 
- auy one Angle thereof, from whence all the 
other Angles may be ſeen. 


Irſt, as before, ſet up Whites in every Corner of the Field, as 
at BCDEF andG; then make choice of the moſt con- 


venient Angle therein, from whence. you may beſt view” all 
the reſt, as A, which ſhall repreſent your place of ſtation ; and 


having 
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having fixed your Table there, as before is taught, apply the 
the Index to the point A, and direct the fights to B; then draw 
the Line A B-upon the Paper, and with your Chain meaſure the 
Length thereof, and ſet it down by the help of your Scale, from 
A to B. 

Then, ſecondly, from the ſaid point A, turn your ſights to C, 
your ſecond Mark ; and then draw- with the one point of your 
Compaſſes, upon the Paper, the Line A C, meaſuring the Di- 
ſtance, and ſetting down the Length by the ſame Scale, as you 
was before taught. 

In like manner direct your fights to D, E, F, and G, and draw- 
ing Lines upon the Paper, meaſure with your Chain, the Diſtance 
of each of the ſame Angles from your Station-point at A, where 
your Table is planted ; then, with your Compaſſes, take from 
the Scale the ſaid Diſtances reſpectively, and ſet them down from 
the point A, upon the ſeveral Lines, AD, AE,AF,AG; fo 
ſhall you have upon the Paper, the points A BCD EF, by which 
Marks you may, by the help of a Black-lead Pencil, finely point- 
ed, deſcribe the Lines AB, BC, CD, DE, EF, FG, GA, 
which will exaQly repreſent the juſt Figure of your Field upon 
the Table, which will be greater, or leſſer, according to the Scale 
you work'by. 


CHAP. VL 


T'o take the Plot of a Field at two Stations, 
when as all the Angles thereof cannot be 
ſeen at one. 


T oftentimes hapneth, through Hills, or the Spaciouſneſs of 
the Ground, ' that you cannot trom any,one place of the Field, 
ee all the Corners and Angles thereof ; in which Cafe it beho- 
veth the Surveyor to make choice of two of the moſt convent- 
ent places within the ſame : So that here you are to perform 
that by the help of two Stations, which before was effetted at 
ONE. | 
Suppoſe therefore, that the Figure noted with the Letters 
CDEFGHIKLM, be a Field to be plotted, which lieth ſo, 


| that from no one place all the Angles thereof can be ſeen ; there- 


fore I make choice of two places within the ſame, for my Stati- 


(ons, as A and B, where I can conveniently view all the Angles. 


And firſt, I plant my Table in A, from whence I can fee the An- 
glcs MCDEF; then placing the Edge of my Index (after the 
able is fixed) upon the point A, I dire&t my ſights ſeverally to 


| all the Angles within my View, as to MC DEF, drawing Lines 
as 


— PC... 
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25 before is direfted in the receding Chapters; which done, 1 


| 
| 
| 
| 
| 
| 


then ſetting up a white, or other Beacon there, I $0 back to m 
pM 


: vpon which point I move my Index, till through the ſights there-| 
of, 


it quite over the Table, as is repreſented by the Line. Z X 3 whic 


meaſure every of them with my 
from my Scale, as formerly I ſhew'd. 
Then (my Table remaining fix'd) I view the other parts of 
the Field, and make choice of the Point B for my ſecond Station, 
becauſe from thence I can ſee'all the other Angles of the Field ; 


ain, and note 'them down 


firſt Station at A, ( where my Table ſtands fix'd, as I left it 


I eſpy the Mark at B; which done, .T ſtrike a Line by the 
fiducial Edge of the Index, with my Compaſls-point, —_— 


being thus performed, I meaſure the ſtationary Diftance A B, | 

finding it 53. Perches, 5. Links (or 25. Seconds, which I ſet 

down from A to B, the place of my ſecond Station, by the help 

my Scale and Compaſſes, .in ſuch fort as I have formerly 
ewed, 

Secondly, I plant my Table upon the Point B, m3 the 
Edge of my Index upon the Line Z X, I turn the Table about, 
till through the ſights I behold my firſt Station at'A.; then. ] 
Skrew the Table fait to the Staft; afterwards moving. my Index 
upon the point B, I direCt the ſights firſt to. G , drawing the ob- 
{cure Line B G, containing 50 Perches, 5 Links : Then again I 
direct the Index to the Angle H, and find it diſtant from. my 
ſtation 44 Perches, 12 Links, or 60 Seconds ; and thus turning 
my Index about upon the point B, I draw obſcure Lines towards 
the other Anglesat I, K, and L, as I did before, and. meaſuring 
their reſpeQive Diſtances with my Chain, I prick down the 
{aid points I, K, and L, upon my Paper, ever obſerving to take 
off with my Compaſſes, upon the Scale, the exact quantity of 
Perches and Parts, meaſured with the Chain. Laſtly, the fſe- 
veral Points, or Angles of the Field, at CDEFGHIKL and 
M, being found out, and mark'd upon my Paper, 1 draw the 


Lines 


= 


— " . , 
Enema made. a CE Ty 


The Art of SURVEYING. 197 | 


Lines CD, DE, EF, FG, GH, HI,IK,'KL, LM, and MC, 
which will repreſent upon the Table, the exaC&t Plot of the Field 
{ to be meaſured. | | 


; 


| ”_ WW F im m _—_ S— ” 


| 
CH AP. VIL 


To take the Plot of a Field from two Angles, 
when as all the ſaid Field cannot be ſeen 
from one. 


His work differs little from the former, for wheras there 
| you made choice of two places within the Field, for your 
two ſtations, from whence you may view all the angles; fo here 
you. muſt take two of the moſt convenient angles for the ſame 
purpoſe. Therefore ſuppoſe this figure ACDEFGBHTI K, be 
a Field to be plotted, whoſe angle cannot all be ſeen from any 


one angle therevf, but as I go about the Field to view the ds 


—— 


I immediately ſee, that the Angles A and B, are the moſt fit 
and convenient for my purpoſe, being ſeated upon higher ground 
than any of the other ; wherefore, ſetting up a Beacon 1n the An- 
gle B, I repair to A, where I plant my Tab e, and faſten it with 
the Screw-pin; Then upon the point A, I apply the fiducial edge 
of my Index, and direc the Sights thereof to C, and meaſuring 
| the faid diſtance with my Chain 41.50; prick it down upon the 
paper from A to C, according to its extention upon the Scale, 
and I make a prick with my compaſs-point, which will repreſent 
the point C. "This done, I turn my index towards D, till 


G through 


_—_— 


CI _ 


——_——— 


_— 
6 ——_ _ tn ha. M4 
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| figureby theformer lines AC, CD, DE,EF, FG,GHLI,IK,and KA. 


through the Sights thereof I eſpie my Beacon there. placed, then | 
meaſuring the Sikano: 44. 08, I ſetit down in the faid line, and 

make a prick upon the paper, which will repreſent the pointD. | 
In like manner I deal with the Angles at E and F. 
Then ( my Table remaining fixed) _ I turn my Index about | 
upon the point A, tilt through the Sights thereof I difcover the | 
point of my ſecond ſtation at B, and ice the Thread cut the mid- 
dle of my Beacon there ſtanding: Then I meaſure the diſtance 
finding it $4 oo, which known, I open my Compaſles to 54.up- 
on my Scale of 32. to an inch, and prick it down in the line A B 
to B, where I again wake a mark thus (®) -upon my paper, for 
the place of my ſecond ſtation, Afterwards, I remove my Table 
from A to B (leaving a Beacon at A, whenI came from thence) 
and placing my Index upon the ſtationary line BA, I turn the 
Table about, till at length I ſee (through the ſights thereof) the 
Beacon I ſet up atthe place of my firſt ſtation; Then fixing my Ta- 
ble, as formerly I {hew'd, I direct my fights to the ſeverall marks, 
atG, H, I, and K, and ſtrike lines upon the paper towards them; 
and meaſuring particularly their diſtances, T ſet *er (by the hetp 


with my Compals-point; and then Pry lines ape wean 
bout the Perimeter, trom point to Paint, you ſhall have the exa 
Simmetry and proportion of your Field, as it is repreſented in the 


Y CCETENE 


GHAT. VIAL 


| 
when all the Angles cannot be ſeen from two. 


make choice of three Angles, as A, B,and C; and beginning 
firſt at B, I turn my Index upon that point, directing it to I, H, 
and G, drawing forth the lines BI, BH, and BG,and ſetting down 
upon the ſame (by help of my Scate and Compaſles) the particular 


points I, H, and G. + 

Secondly, Setting the Index upon the point B, I turn it forward 
towards A,tilt thro! the ſights thereof I tee the Beaconthere ere&t- 
ed, to whuch I ſtrike a Line. upon the Paper along by the edge. of 


ing it 45 Perches exactly, which taken off my Scale, I ſet the fame 
extent, with my Compattes from B to A, making fuch 2 mark as 


this (©) which ſhall repreſent my ſecond ſtation, trom whence (as 


of my Scale) from B, toG H Iand K, where I make ſmall pricks | 


T0 take the Plot of a Field from three Angles | 


- 


Uppoſe this Figure be a Field to be plotted, and fro m no| 
| two Angles thereof, all the reſt can be ſeen : Wherefore I | 


dimenſions found by the Chain, as is there expreſſed, 1 note the | 


the Index,as. the Line B:; A then I meaſure it with my Chain,tind- | 


"TW 


S a. Aa. a. i. Ld | 4 
- 


— 4 — 


FEES | before 


EE — vl .c. OO” EI — ———— 


, , C A WY. 


5 os. 
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| fear the Table ſhould be alter'd) you are then toturn the Index 
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Wie before) having placed the Index, upon the Line A B, and ſer 
| the ſights thereof to cut the point B, I ſtrike the Lines A D, 


AE, AF, and likewiſe meaſure them with the Chain, 


the Field. 


| | | 
ng 7, 

- Thirdly, The Table ſtanding ſteady, and fixed upog the point 
of that baby ſtation A, and alſo re ified by the Lind A B (for 


upon the point A, towards C, and when you ſhall, (through the 
fights thereof) eſpie the Beacon at C, draw a Line along by the 
edge , of your Index towards C (which for exaCtneſs, extend 
forward and backward to the extremity of the ſheet of Paper 
upon your Table) .zen meaſure the ſtationary diſtance A C, 43 
P 20, to which open your Compaſſes upon your Scale, and ſet 
it down from A to C, Laſtly, coming to C, you are there to 
ere your Table, and upon the Line C A ſet the Index, and 


Beacon at your lecogp ſtation A, then ſcrewing faſt the Table, 
direct the Sights to the ſeveral Angles at K, L, -and M, towards 
which (upon your Paper) {trike Lines with one point of your 


' then meaſuring the diſtances of every one of the ſaid Angles from 
you, ſet down each meaſure in its own proper Line reſpettively, 


true Plot of the Field. But in caſe that from three ſtations, you 
could .not have ſeen all the Angles in the ſaid Field; thenafter” 
you. had finiſhed theſe, you ſhould have removed your Table to 
a fourth, and there to have performed the reſt, or as many as 
there you could, and. if any, remaining, to chuſe a place tor a 


work will in effe& be the ſame with the former. 


making a little prick upon the Paper at D, E, and F, which ſhall | 
ſhew- ypon the Table the true Symmetry and ſhape of that part of | 
| 


then turn the Table gently, till through the Sights, you ſee the | 


Compaſſes, by the -fiducial Line, or edge of your Index, and | 


as-in the former Figure you may perceive, fo will you have the 


fifth and a. fixth ſtation, &c. tilt you have finiſhed ; - for the | 


—_— 


__ 


— 


IT 
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To take the Plot of a Field at two Stations| 
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CHAP. IX. 
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| 
avithin the ſame, from either of which all | 


by meaſuring only the Stationary-diftance. 


Itherto we have ſhewed how to take the Plot of a Field, at 
one, two, and three Stations, or more,. by meaſurin 

om the Stations to every Angle with a Chain; but we ſha 

now, and in the following Chapter, ſhew how to effe&t the ſame 

more ſpeedily by Projection, from two Stations, and tneaſuring 
only the Stationaryrdiſtance. | 

Suppole C DEF G HI beaField, and the true Plot thereof 

is required, It is therefore requiſite in the firſt place, to make- 

choice of two fuch convenient places 'for your Stations, as from 

thence allthe Angles in the faid Field may be ſeen; as A and B, 

(which for the avoiding of Error, mult be of a conſiderable di- 


of the Field, plant your Table at A ; where, upan the point thus 
marked (®,) lay the <cge of gd Index, and turn it about to- 
wards C, till through the Sig 

| ns, 


. 


| 1 


| or other mark there placed, and then by the edge of your Index, 
Jdraw the Line AC. Secondly, Turn your Index. towards D, 
jand draw theLine AD; and fo in like manner proceed rill you 
ave 


the Angles in the ſaid Field may be ſeen, 


thereof, you efpic the White, 


ſtance,) then having ſet op IIEG, of other marks in every Angle | 


1 


| 


M—_— IIS « 


( 


% 


| 


] 


' 


have drawn Lines from your poinr of Station 
| inthe Field, as 1s lively;expretl 

- - Afterward- (your Table ſtanding 
| your ſecond Station at B, anddraw a Line by the edge of your 


todirett your fight back again to the firſt Starion, . you may not 
fail to lay your Index aright uponthe Stationary Line,) Then ex- 


|Stationat A, drawing {mall Lines with the point of your Com- 


| choice of the. moſt convenient place for Jour firſt Station, which 
2 


A 


LO ———— 


—CIE—s 
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te th, 


| to every Angle) 
CRIT) = rmmte * 
fixed) dire your ſights to 


ex (and be ſure toextend it far enough, that-when you cotne 


aQttly meaſure the interval of your Stations, which in this Example 
we find 52 Perches, 3 Primes, o Sec. which ſet down from A 
to Bj then ſetting your Table at B, place the Index upon the 
Line Z, B, A, X, and turn it, till through the fights, you eſpie 


|the point of - your firſt Station at A, in which poſiture let your | 


Table be fixed ; which done, lay your Index upon B, and dire& 
the Sights to all the Angles in the Field as you did.from the firſt 


paſſes along by the edge of the Index, and at the interſeQtions of 


Notwithftanding, this manner of working is very facile, and 
of wonderful celerity, yet ſometimes, in reſpect of theacuity of the 
Angles, it 1s ſubject 'to error, and therefore it behoveth my Sur- 
veyor to make choice of ſuch convenient Stations, that all Lines 
drawn from either Station to the ſeveral Angles, may interſe& 
each other withas large Angles as may be: - And if it be but dif- 
creetly performed, you ſhall not ——_ k diſpatch, 
but alſo accurare and marvellous u v is 

would on a ſudden know the' juft quantity of a Field, 'and:want 
time to meaſure it otherwiſe, =» 7 any 


— Y _ —_—__c_—w——_—_— — _— — ——_— 


—_—— 


CHAP. X. 


| {'0 take the Plot of a Field at divers Stati- 


ons, by meaſuring only. the Stationary- 
diflances. Fr IS, Ae 


Suppoſe this Figure .repreſent a Field, whoſe Plot, is required. 
Fil, having ſet up Beacons 1n every "Angle of-the Field, make' 


let be at A, where planting your Table, and ſetting, the Index 
upon the Point A, direCt your Sightsto as many Angie ada rine b 
and: accordingly 


as are ' Within your view, as -to H, I, K, L, and: acc 
itrike Lines to every of them, as'1is before declared, which done, 


” 


theſe Lines, are the Angles of the Field, as they are repreſented | 
upon the Paper. 


nd it of quic 
; eſpecially when you} 


: 
| 
o 


| 


H E work of this Chapter differs not much from the laſt, 
| and therefore I ſhal} with brevity. ſhew how. to effett it. 


_ 


1 _ make 


— DI _ — 
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SR 


ha 


142 


\ 


The An of SUR TT ETING 


— 


= 
o CY . - 
= — — 
EF 


- 
—— 


—_- 


a AM dd. 


' [former Angles at'G; M 
lat B could tor be ſn, but. as man 


_ 


make choice of. a fit place for your - ſecond Station, where you 
* | may not only ſee allthe ſame Angles you beheld from the 


{Line R BARX, and.turn it 


|the Index order] 
| (except K, whic 


| of them draw ſmall 
Jas before, then (letting your Table ſtand ſtillat B,) find out 


my” = + 


} Lines till they interſe& the former, 


| Table) yet remainin 
1D COP laſtſtatio v5 


asyou can, which at B, then 
upon my. Table: ſtanding fixed at A, 1 dire& Ate i hes L- B, 
and meaſure the ſtationary diſtance A B 33 perches; t 
up my Table at LOR planting it at B, I place the Index i oo the 


Station, but as thany more 


ently about till lends the Si 2hts 
I ſeethe Mark fet up at my "Bf Station A, and then removing 

, .I direQt the ſights to all the former les 
cannot yetſee) namely to H, I, and L, making 
a little prick where theſe Lines interſect the former ; which done, 
obſerve what other Angles you can diſcover, as thoſe at M, N, 0, 
and G, andto theſe direc your Index, and. accordingly, pd to each. 
es with thepoint of your Compaſſes, 


where you may not. only view theſe | 
and O, and the Angle K, which! 
'other yet.unſeen, as youcan; 
Lowe ſight to C, till you eſpie the ſame, = 
33 þ. 0, which ſet from B to C inthe Line 


your third . Station, as at 


"RN; 


then from B, direct 
meaſure from B to 


1YS, When thisis performed, plant your Table at C, and layin 


the Index exattly upon the Line SC BY, move the Table ti 
the hthe ſights, you diſcover the point B, and then again di- | 
the Index to coſe former Angles G, O, N, M, drawing ſmall | 
Afterwards conſider what | 
other An bs ou ſBall find within'your view, as F, E, Q, P, be- 
ing all-the other Anglesin the Field; ill now unſeen, to which 
direct your Tndex;, Fe deſcribe them as before. Laſtly, your 
fixed, ſet the Index upon C, and turn it to. 
draw the Line VC D W,' in which from 


! - 
- 


'C, meaſure the diſtance of your laſt Station 32 P, 5o, placing it 
trom 
| 


_W——— tt. ——_——_— 


from C to D.” Now having found the point D, lay your Index 
upon the lineW D C'V, and then'turn the Table till you ſee the 
point C, and fo placing the Index upon the ger of the laft 
{tation at D , I direct it to all thoſe ſever al Angles at F,E,Q,P, 
and where thoſe | lines interſe& the former, make ſmall marks, 
then draw a line from one Point to another where the lines in- 
terſett, as EF, FG, GH, HI, IK, KL, LM, MN, NO, OP, PQ, 
QE, which will repreſent upon your Table, the true Plot and Sim- 
metry of the ſaid Field. 


—_— % &. _ _—_— a— th. Att. Ah. 
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CH AP. XL. 


T'0 take the Plot of a Field remote from you, at 
two Stations, when you are not permitted to 
to come within 1t. 


and may not (either by Waters, Mooriſh ground, danger 
Suit, or other impediment) enter into the ſame, yet you ſhall 
find the work eaſie enough to be performed, for it differs very 


I: often times hapneth that you are calld to meaſure a Field, 
0 


little from that manner of projeQtion in the ninth Chapter, only 
that there your ſtations were both made within the: Ground, and 


here they are without. | : 
Suppoſe the figure CD E F GH, be a Field, wherein I may 


the ſame, as A, and B, from each of which I can fee all the 


4 


4 


in no wiſe enter, yet of neceſſity muſt the Plot thereof be taken, 
and therefore I make choice of two convenient ſtations without 


| Angles of the faid Field; and having planted my Table at A} 
(the place of my firlt ſtation) I place the Fixtncia-Line of By 
| | 1 1"TT T2 eX 


% 
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Index thereupon, and direCtit (as beforewas ſhewed) toall the 
| Angles of the Field reſpeQtively, drawing Lines with the point | 
of my Compaſs, -as AG, AF, AE, AD, AC, AH. Then (my 
Table 'remained fixed) from A, I direct the Index towards B, till 
| through the Sights thereof, I eſpy the Beacon there placed, ant 
having drawn out the Stationary Line A B of fufficient length, 
I meaſure the diſtance thereof in the Field, 86 p. 12 4. and place| 
it on the Paper from A to B, then planting the "Table at. B, 
place your Index upon the Stationary Line B A, and then ſoftly 
move the Table, till through the Sights, you behold the Beacon 
ſtanding at A, which being effected, direCt your Index to all 
the ſeveral Angles of the Field, as you did beforeat A ; and the 
interſections of theſe Lines, will repreſent the ſeveral Angles 
of the Field, from which drawing the Lines CD, DE, EF, FG, 
GH,HC, it will ſhew the true Plot and Proportion of the Field. 
But if all the Angles cannot be ſeen from two' Stations, you 
may take three or four, and perform your work withour, as you 
did within the Plot, 1in the laſt Chapter ; but I need not further 
explain this Matter, for he that aright underſtands the one, cannot 
be ignorant of the other, they both depending upon one and the 
ſame Principle, | 


a. 


—CES EM 
T's take the Plot of a Field by the Chain only. 


T5 may fall out ſometimes that you may be required to meaſure a 
| Field, when you have only a Chain about you, and cannot 
procure a 'Table, then in this caſe, you may make uſe of the way }. 


C= 


heredeliyered, which in ſmall incloſures, where the Lines are not 
| much curved, will ſtand you in excellent ſtead. Let 


=__.. 


— — — A 
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| © Let this figure CDE FG repreſent a Field tobe Plotted. Firſt, 
'T meaſure with my Chpm-from F, to; C,' which contains. 100 p 
©, th*n I meaſure the ſide CG 59p go, and the fide FG 50 p 30. 

; Which done, I open my Compaſſes upon the Scale to 100 
'0,, and ſetting. one Foot jn_the Point -F,; with the other I mark't 
the Point C, next I take from my Scale 59p go, and ſetting one | 
Kovt ih. C,. withthe other T draw: the Arch:oP, then agatriwith | 
the diſtance F G 50 p 30, ſetting-one Foot in F, draw th = 
qr, cutting the former Arch o P, in G ; then drawing* tWd hanes 


— 


tromF and C to G, we have the Triangle F CG e xaGly de- | 


& thed,. : rRNs to the-tenth. Problem. of the. firſt Book.: - + 
"Secondly, c- 


\Secondly, in the Triangle CDE, the fide, CD, contains,7 1 
'68, and the {ide F D x01p 08, therefore (from my. Scale) I take.| 
712 o8 and ſetting one Foot of my. Compaſſes. in. the. Paint'C, | 
Vit the other I deſeribe the. Arch RS; next , I, take xaip. os, 
(From my'Scale) and ſetting one Foot-in F, with the other ] de-, 
eribe the Arch VT, croſſing the former Arch RS in the, point, 


—————__ 


—__—_— 


D;. then drawing two lines from C' and D to F, we hays haut, 
ted the Triangle C DE. Fs tins 
"Thirdly, in the Triangle DE F, becauſe the fide DE contains 
82 þ.go, and the ſide E F 38p 46; take 83 p go, from your Scale, 
and placeing one Foot in D, with the other deſcribe the Arch 
X Y, then open your Compaſſes to 38p 46, and ſetting one Foot 
{in F, with the other draw the Arch aA, interſe&ting the for- 
mer Arch XY in the Point, E; Laſtly extending two lines 
from Dand F to E, yoi ſhall have the Triangle DEF, and 
ſo you have the entire Plot of the Field C D EFG, which is | 
as exatly wrought, as if the Plot had been taken by your Index 
upon the Table. Þ mn 
More Examples I might add but he that rightly underſtands 
this, may perform any other. And albeit in the former Chap- 
ters, I have ſufficiently ſhewed how my Reader may Plot any 
Piece of Ground whatloevery ſeveral ways, after the moſt plain 
and eaſje Method that can be deviſed (which I hope will Yield 
abundant fatisfattion to all that Read and Practice it) yet foral- 
much as it is often required to take the Plot of a whole Man- 
nor (or any part of a Mannor) conſiſting of divers Severals, as 
Arable Paſture and . Wood-grounds, it will be here neceſflary 
and convenient, to ſhew you an exact and perfect way how the 
ſame may ſpeedily be effetted; and to this End I ſhall, in the 
following Chapter, endeavour to explain the fame, by ſetting forth 
to your view the beſt way to Plot any irregular ground, by go- 
ing round about the fame, and afterward ſhall give you a per- 
fett and lively Model and Pattern of a Field, conſiſting of ſun- 
dry Parts, wherein each Ground is to be Plotted and laid down 
together in an Intire Plot upon Paper, according to the uſt or- | 
der and Proportion, as it lies in the Field. | 
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17 take the Plot of a Field, by meaſuring,\ 
: from one Angle to another, round about the| 


fame... 


E 


{ . 


N the former Chapters we have ſhewed after the moſt eafie 
op artificial ways yet invented, how , the Plot of a Field 
7 be. had and obtained ſeveral ways ; yet becauſk in Old In- 
cloſure, it” agpege for the moft part,'that you can 'ſeldomn find 
any pf the Hedges ſtraight, any conſidetable diſtance, and oft- 
times one fide js bounded with ſome River, or other Cooked 
Gutter, it will be requiſite in this Chapter to ſhew' you the moſt 
Common and ' Ordinary way uſed by my ſelf, and other Prai- 


gar Surveyors, which I ſhall here the more willingly do, in re- 


ard this manner of Workitg (which I know by long experience 


to be the moſt. abſolute of all others) is hitherto negtefted by 
all former Authors 
they have ſo llenderty handled the fame (perhaps for want of uſe 


thatthave written upon this Subje& : at leaſt, 


and'PraQtice) that ag few, or none, that have Read their Works 
can reap any- Profit from them, and therefore I ſhall here the 
more amply inſiſt thereon. _ And to the end I might not omit 
ny thing that may be Commodious, to the Reader, it will in the 


Scale js moſt fit for his' purpoſe, in Plotting and laying out In- 


cloſure, and other Grounds, Firſt therefore in ſmall Fields, that 


exceed not 60 or 70 Acres, you may Plot by a Scale of 1o or 12 
,parts inan Inch, and ſo bring your intended Plot all upon one ſheet 
of Paper. But if your Field be larger, and under 200 Acres 
you may uſe a Scale of 16. If greater, and yet under 3oo Acres, 
the Scale of 20, bur if under 5co Acres, the Scale of 24, may 
ſerve your turn, however thoſe of 16 and 20 in the Inch, are 
the ordinary and common Scales now uſed, for though your 
Ground contain, 500, rooo, or 2000 Acres, yet may the Survey- 
or_very aptly uſe them, by ſhifting of Paper, and afterwards 1n 
the Houſe, putring the ſeveral Sheets together with Mouth-glew 


a leſs proportion, you may uſe a Scale of 24 or 32 parts in the 
Inch, though for my part I never yet, theſe 25 years, that I 
[have ( in a manner) daily praticed the Art, ever uſed any 
Scale above 24. But becauſe I would not exceed my intended 
limits, neither have the Diagrams too large for an ordinary 
Octavo, I ſhall (as before) in all my examples make uſe of a 
Scale of 32 1n the Inch. - But to my purpole. 
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Place be very requiſite to ſhew the young Praftitioner what | 


and ſo make an entire Plot thereof; yet if your Field conſiſt of 
three or four thouſand Acres, and you would have the Plor of 
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ſuppoſe this irregular Figure ABCDEFGHIKL & repreſent | 
Field, into eto | frf enter, I cauſe Whites » bo ſet 
up in every Corner of the ſame, which done, T make choice of 
the moſt convenient Angles thereof for my Stations, not regard- 
ing their number whether I make 3,4,5, or 6. Stations, yet the 
fewer the better, but you muſt always take ſo many, as you 


may clearly ſee from one to another. Thus in the former f-} 
gure, I make choice of my firſt Station at X, asa place moſt fit 
for my purpoſe, in regard from thence I can fee the Point L, and 
therefore I ſend one with a Beacon to S, ſo as when I go on 1n 
the Line-X'S, I may make a tangent at B, then planting my 
Table at X,.I dire&t my Index to D, and ſtrike the line X D, 
which I meaſure, finding it 5p 3o, and this I ſet down from 
X. to D, and fo make a Prick at D; this done, I direct the In- 

dex to S, And ſtrike the:line XS, then I meaſure one in the 
ſaid Stationary line, till I come 'to Z, 47p 30 from X, where 
laying'my Index upon the line S Z X, I direct the fights to X, 
and there fix the Table with the Screw-pin, then turning the 
Index upon the point Z, till through the ſights I eſpie the White 
at'C, I then ſtrike the line Z'C, and finding the diſtance 13 p. 
5o, I ſet it down from Z to C, where I make a point, and 
draw the line DC. Then I go on with my former meaſure till | 
I come to B 68p 40 and there I make a Point, and draw the | 
line C B, which done, I go on carefully with my tormer Mea- 
ſure till come to the place of my. Second Station at S, finding 
the Stationary-diftance X S 95 p 10, which from my Scale appl 

from X to S$, where I make tor my ſecond Station ſuch a mar 

as this'(o) then planting my Table there (as I ſhewed: before) 
T direct my fights to A,& and L, andI find SA 13p.o, SH 9po. 
and SL 3p 0, Which ſet down ſeverally upon their reſpective lines, 
I have the points A, 3 and L upon the Paper, then drawing the 
lines'A B, A and 3 L we have one the ſide of the Field deſcribed. 
FOE, H h2 Secondly, 
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| but as I go on and am come to.'T, 35 p from my ſecond Station, | 


. Secondly, I plant my/Fablear S, and aying the fiducial. line 
of the Index upon the line SK, I move the "Table ill through 
the ſights I eſpic the Point X, then fixing my Table, Iturn my 
Index about upon the point S, till through the ſights I ſee the 
Beacon at P, and by the edge of the Index, I draw the lineSP, 
which done, I proceed, and meaſure on the Stationary-diſtance, 


I obſerve Iam in a manner againſt the Angle K, whereforeT plant } 
my Table there, and direct the fights to K, then I meaſure the 
_, finding it 7p 50, which I ſet down from 'T to K, and 
draw the line LK, which done, I-continue my former meaſure 
ST toP, and finding it 52p oo, I ſetit down from Sto P, where 
again I make ſuch a mark. (0) | 

' Thirdly I plant my Table there and laying my Index upon 
the line « PSK, I turn the Table about, till through the ſ1ghts I 
ſee the place of my ſecond Station S, then (the Table being there 
fixed) I direCt the fights of my Index from P to I, and finding it 
(by the Chain) to contain 4p. 60, I ſet it down from P to I, 
which done, I deſcribe the line KI with the point of my Black- 
lead Pencil, as before. Afterwards from P, I direct the fights 
to my laſt Station at G. and draw the occult line PG, then TI | 
meaſure on with my Chain from P towards G and when I come 
to N 37p 10,(where I make a prick with the point of my Com- 
paſſes) I perceive I am almoſt againſt the Angle H, then laying 


know whether you be exaQly mn the line -or no,) which done fix 
your 'Table, and dire& your fights from N toH, pricking down 
the diſtance, 7 p 4o, and ſo with my Pencil deſcribe the hne IH, 


and after this is done, continue on your former. 'meafure began 
from Þ till you come to G (your laſt Station) which you, ſhall 


thus. (©) 


Laſtly, At G plant your Table, and lay the Iridex exactly up- 
on the Line Y GP ? > then turn the Table gently | (for-:fear of 
| ſbaking the Index off the Line) tillchrough the Sights you eſpic 
'the Beacon at P, which dane, fix your Table. and remove-the In- 
dex, directing the Sights from G to the place of your. firſt Station 
at X, where you began, andif it cut the mark, it is very proba- 


and when I have gone to O, 18 p.' 65 from. G, Lfleſcribe the 
Angle F, drawing the Line G F, and meaſuring; till on, I find 
the tangent point E 39 p 3ofrom G,which I note with the point of 
my Compats, drawing the Lines F E and E D; which done, I 
continue on my former meaſure in the Line G-X, finding it to be 
exactly 65 p go, then becauſe the fame extent taken from the 
Scale, falls upon.the Plot preciſely in the point X, where I firſt 
Degan, It 1s an infallible fign that the Plot of the Field is exa&tly 
EN. 
Now becauſe this manner of plotting ground is the moſt.ex- 


cellent 


my Index upon the line PG, 1 turn-the Table till I eſpie G | 
with the Foreſight, and P with the Back fight. (by, which you may 
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 — 


find to be 85 p o, which ſet down to G and. andrk._ it [again | 


| 
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'ble that your plot is exatt; then I meaſure on towards X, | 
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cellent of any other, and is that which the Surveyor ſhall 
| findat all times moſt apt for his Purpoſe, it will not be amiſs to 
X ou another Example, wherea Field runs into many irregu- 
r Nooks and Corners, wherein I will uſe all poſſible brevity- 
giving you only a ſhort demonſtration, in regard I have explained | 
the former figure fo fully already, ſo that he that knows how to 
| wg? com this one, may quickly apprehend the work of the other : 
or they are both grounded upon one and the ſame Geometrical 
principle, 5 
Let us ſuppoſe this Figure noted with the Letters ABCDE 
FZYXIaLMNOAWdPQ beaField, whoſe Plot isrequired. 
Firſt, (when you have ſet up Beacons in every Angle thereof) 
plant your Table at R, and from thence dire& your Sights toS, 


- 


| 


at C, which falls out at 26p 3o, and after you have' meaſured 
on tom 45 þ 70, take the diſtance of that Angle, from your Sta- 
tionary line, at B 4 p 60, which note-as before, 'then Meaſuring 
on to S; you ſhall find the whole length of the Stationary line 
RS to be 92 p 80, at rhe end whereof mark the Point S. Aﬀer- 
wards ſetting your Index upon the faid Statjonary line, turn the 
Table till through the _= you ſee the Beacorr at R, and there 
fix it, then Dire& the {ights from Sto T, and as you meaſure 
of that line, Remember when you come to 9, to take the An- 
gle Q, as before was ſhewed, but go on ſtill meaſuring the' Sta- 
tionary line to'T. 41p 10, and on your Paper at*T, make a mark 
thus (©) for your ſecond Station: and this being done, lay the 
Index upon the line AT S and turn the Table, till through 
the ſights you ſee the Beacon at S, in which Situation fix your 
Table, and then direct the ſights to your 4th Station at V, draw- 
ing the line T V, (noting it on the edge of the paper on both 
{ſides the Table-as at Y- and 5) then from my Station-point T, I 
dire&t the ſights to P, which I meaſure, and deſcribe, as I _ 
| merly 


\ 


remembring as you meaſure on the Line R S to markthe : 
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-| down upon the Paper as before. 


ly. Afterwards (your Table being ſtill fixed ) ſet your'ſights from 


.|V, TI findita fit place to plant my Table, directing the ſights 


|the line H =, [turn the Table t11l I efpie the Foint =, in which 


ure and deſcribe, as hath been ſhewed ; then go back to your 
| Stationary line-VX, and continue on that meaſure formerly be- 
[ gan, till you come to the "Tangent point F 5op o, from V, 
|where make a Mark with the point of your Compaſles and 
| draw the line ZF, and keeping on meaſuring to X, I find it 


CIC ES 


| the Plot is truly taken. 
| other Mooriſh Ground, by going round about, and making ob- 
1 of this Chapter 


| are Plotting of Ground how you may. know by your Chard and 
| Needle whether you ſet your Index upon the right line, or nor, 


merly taught, drawing black lines from point to point, for the out- 


ſure the Stationary line 'T V 41p 50 and. mark the point V up. 
on my Plot, bur as I was meaſuring on that line, and had gone 
from the point of my” third Station T to IT 6p o, I find That a 
convenient Place to take the Angles d,O,N and M, and there- 
fore ſetting down-my Table there, place the line T'V, upon my 
| Table Anſwerable to that in the Field, which I do by my In- 
dex, as before is ſhewed, then I direct the _— ſeverally toall 
the faid points, and after they are meaſured, let them be ſet 


Fourthly, plant the Table at V, and laying the- fiucial edge 
of the Index on the line & V T Y, turn the Fable, till through 
the ſights you ſee the Beacon at T, then fix the Table, and 
from the point V -direC& the ſights to L, deſcribing it as former- 


V toX, and as you meaſure on that line and are gone from V 
2Ip 95, that you touch the hedge at K, there make a mark 
and deſcribe the line L K, and when you come to = 26p o from 


to V x, and then (Screwing faſt the Table) I ſet up a Beacon 
at H, near the Angles I,X,Y,Z, and going back to =, I dire& my 
ſights to H, and finding the diſtance 9p o, I ſet it down from 
=to H, then I plant the Table at H and laying the Index upon 


ſcite (when I have fixed the Table) I lay the Index upon the 
int H, and ftrike the lines H «, HI, HX, HY, HZ, which mea- 


67p 80. Laſtly, planting the Table at-X-in its due order, di- 
rect the ſights to E ſtriking the line XE, then meaſure its diſt- 
ance and ſet it, down as before, drawing forth the lines FE and 


throught the fights you eſpie the point R, where you began, 
it is an argument your work 1s good, but for further Trial of 
the Truth thereof you are to meaſure the line XR upon the 
ground, and if 'it agrees exactly with your Plot, it ſhews that 

In this ike manner you'may take the Plot of a Wood, or 
ſervation at every Angle, as you ſee it performed in the Work 

There is one thing neceſſary to be obſerved, that when you 


tor ſometimes when. you have many lines upon your Plot, and 
are in haſt of Buſineſs, you may ſoon (through the Multiplicity 


_— 


bounds of my Plot, as I go on; which being performed, I rhea-| 


ED, which done lay the Index upon the line 7 XR &; andif} 
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of lines) commit ao.error of this kind, and fo: when you, come 
to:cloſe the Plot, you may diſcover your -error,/ and not before: 
Toravord this Inconvenience, you areas ſoon as you have'Plan- 
ted your Table at your firſt Station)-to/ obſerve at” What degree 
the Needle ſtandeth, and-if you work true, ' and miſtake not your 
line, 'you ſhall find it ſtand upon the fame Degree, at eyery Stas 
fion round about-the Field, but if there be anyerror mn your Work 
(as there muſt, of neceſſity when you/dire&t the Index back upon 
a wrong line) then will your Needle ſtand upon ſome ' other 
Point diftant from the former, 1n which you began, which will 
be more or leſs from the ſame, anſwerable to the refleftion 0 
the line you took from the true one; . Let me therefore adviſe, 
that at every Station you have ſpecial regard hereunto; ſo that 
if you chance at any time to fail, you may rettifie your efror, 
betore you depart from that Station. . , ,.. . 
And now 1 am ſpeaking of the Chard and. Needle in your 
Table, I will not adviſe you at any time to plant the Table there- 
by, as ſome do; for I well know it is too ſmall and inſufficient 
for that purpoſe ; but rather (as I have all along taught) to make 
uſe of fore-ſight and back-ſight, from ſtation to fiation round a- 
bout I Field. And thus much I thought fit. to - admoniſh 
you Ol. | 


| 


CH AP. XIV: | 


To take the Plot of a Lordſhip, or Mannor, 
Confifting of divers ſmall Fields; Paſtures, 
Wocd-grounds and the like. 


Aving in the former Chapters ſufficiently taught how to 

Plot all manner of Grounds whatſoever, I ſhall not here 
particularly reiterate my former Demonſtrations, and yet ſhall 
ſhew how you are to proceed about the fame. . 
Suppoſe this Figure, or Diagram, be part of the Mannor o 

| Barton-Lazers, near Melion-M, rey, 1h the County of Leiceſter, 
which is to be Meaſured and Plotted. Firft therefore, accor- 
ding to the directions before delivered, after I have made 
choice of convenient Places for Beacons, as at «,m,a, Z and L) 
I plant my Table at «, where having deſcribed the Angles I and 
[K, I draw the line K I, then I direQ the ſights to x, to which 
| I meaſure and there planting the Table I dire& the ſights ſeve- 
{rally to H,G,F,e,b and Q, and by the help of my Scale and 
Compaſſes I deſcribe: them, as hath formerly been ſhewed, draw- 
ing the lines, TH, HG, GF, Fe, e b and b Q. Next (the Table 
remaining fixed) I fet my ſights to a, which T meaſure finding 
it 
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 1t56, p $55 ur as: I;come on to.X 39 po, from,'I interſect the 
| Hedge! D-P'O in, the: point X,, which note with the point of my 
| Cornpals.: ':Again T- plant. my Table-at a, in fueh manner as 
hath-been formerly taught; and. deſcribe the lines x C, a P/AO, 
which I meaſure ſeverally, and fet them down from my Scale, 
| drawing. the lines ED;;DC,D P,P O, then dieting the ſights 
from, x to :Z, I meaſure. the diſtance' 51 p 60, which I prick 
down from A to Z, and mark the point Z; bur as I go on that 
line,, when. I come to. Y, I take the depth of the Angle B 5p o, 
which 1: deſeribe- as; .in; the Figure, drawing the line C B; and 
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likewiſe when I come to T, and interſe& the Hedge 'T P, I 
make a mark. there ; and being arriyed at Z, I plant my Table, 
where I rectifie 'the ſame in al reſpeQts, as is ſhewed in the for- 
mer Chapters ; which done, I detcribe the Angle A, then I ſer 
the. ſights to L, and meaſure: the line, but coming to 4, I de- 
ſcribe the-Angle.N ; and after I have meaſured 29 p 80, from 
Z, I touch the Hedge at M, where I make a. Prick, drawing 
the lines A N,,and N M. Afterwards meaſuring on to L 61 p 
50, 1 deſcribe the line M L, then I plant my Table at L, direQing 
the fights back to Z, and the [Table ſtanding fixed, I lay the 
Index upon the line v Les, and if it cut the Beacon at « there 
is hope the Plot will cloſe: next T meaſure on in the ſame line 
and when I come to P 32p 4o, from L, I make a mark drawin 
a line from P to 'S, ( becauſe the line is ſtraight) in which line 
I meaſure from P to X, and find it 34p0, and from X- to x 
9 p60, which I deſcribe drawing the line x M, fo is Horſe-Cloſe 
and Home-Paſture finiſhed : Then I continue my meaſure for- 
ward 
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I meaſure on in the ſame line to# 41p ro and draw the line Þ X, 


or 
] Mazaoy ; and what courſe is moſt fitting in laying down won de- 
| ſcribing the true proportion and ſymmetry thereof upon Paper 


| ſhould then not only have been more tedious and Prolix, but al- 


| fore it may ſuffice to give you onely the Plot of a part of a 
| Mannor, by which you may by InſpeCtion, and the help of what 


the followins Appendix. 
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ward in the ſame line till I come to O 56 p $, from my Station 
at L, and there making a mark, I draw the line O 4 ©; then 


which done'I perceive the whole work is finiſhed, and I have 
obtained the Plot of the whole Field, andevery Ground contain | 
edtherein. Andif there had been more Grounds you ſhotild have 
dealt in'like manner with them, and proceed from one Cloſe to 
another till the whole be finiſhed : and if there be any Houſes and 
Homeſteds, you are to take them in and deſcribe them ; as alfo 
all Streets , Lanes , .High-ways, Mills, Trees and the like ; but 
Practice, better than many Words, openeth this: Yet one thing 
in this manner of working I cannot omit, that when you come 
to take the Plot of a Town that is Spacious, (which commonly 
lies within the body of your Plot) you muſt proceed from Szreex 
to Street, and from Lane to Lane, deſcribing all the faid Streets, 
Lanes, Houſes, Hometeds, and other edifices, which lie within 
your view as you go; and if you cannot conveniently go about 
them, then at Gates and other open Places, you muſt (from your 
main Stationary-line) make little inward Stations, in meet and 
convenient places, which you ſhall find very commodious in make- 
ing a true Plot. But-if you can paſs through back Lanes with 
your Table, and have the liberty to make fit Stations on 
the out-fides, it will better ſerve your purpoſe, but I leave this 
to your own Conſideration, not doubting but that from what is 
already ſaid, you will be throughly enabled, not only to take the 
Plot of a Single Field, but alſo of a whole Mannor , whenever 
the fame 15 required. a 

Having now ſhew*'d you (with ſome brevity) after what man- 
ner you are to proceed about taking the Plot of leſs and | gps 
quantities, and many ſeverals together, as a whole Lordfhi 


(which TI might have done after a far larger Method ; but I 


ſo more obſcure and leſs-profitable to my Reader: ) and there- 


dings in doing the ſame and may thereby be able to do the like, | 


hath been afore delivered; ſee the whole progreſs of my procee- 
as oft as occaſion ſhall require it : See the Scheme in Chap. 27 
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are to note down in your Book, as alto the quantity of the An- 


CHAP.XV. 


os the Frame of the Table. 


Hereas in wet weather you cannot keep a ſheet of Paper 
upon your Table; it will be convenient in a few words, 
to ſhew you the way how to effect the ſame; by the Degrees on 
the frame of the, Table. The uſe whereof is thus. 
Place your Table-at the Second Angle, and having Screwed it 
faſt, turn the- Index about _ the Centre, till through the Sights 
you eſpie your Beacon erected at the firſt Angle, and Note the 
Degrees cut by your Index, upon the frame of the Table ; then, 
turning your Indexabour, direct the Sights thereof to your Beacon 
ſet upat the Third Angle, and obſerve the Degrees there cut up- 
on the Frame, and ſo by the difference of them you ſhall have 
the quantity of the Angle at your firſt- Station: then meaſure 
the diſtance from the firſt Angle to your Station, which you 


gle before taken; next meaſure on to your ſecond Station (which 
1s the third Angle) and there plant your Table as before, taking 
the quantity . the Angle there made and the Stationary di- 
ſtance, both which inſert in your Book, and {0 proceed from one 
Angle to another, till you have finiſhed the whole Field, ta- 
king the oy eve 

RO; us ſhall 

e. 

. Let ABCDEbeaField to be meaſured, and being wet and 
moiſt weather, I cannot put a ſheet of Paper upon my Table; 
therefore, after I have ſet up my Beacons in every Angle of 
the Field, I firſt meaſure the ſide E A 57 p 40, and then I plant 
my Table at A, from whence I direct the fights to E, and I 
find it cut upon the Frame at 3o Degrees 10 Minutes: next 
from A, I fet the ſights to B, and find it to cut at 160 Degrees 
o minutes, the difference is 129 Degrees 5o Minutes, which is 
the quantity of the Angle at A, which I note in my Book, as 
alſo the fide E A. This done, I meaſure on from A toB 55p 
80, and at B, Lagain plant my Table, where I find (according 
to the former dire&tions) the quantity of the Angle 10 3D. 
io M. which I ſet down in my Book, together with the lide 
A B; and in this manner I proceed from Angle to Angle, and 
from Side to Side, till all is finiſhed: ſo in this Example will all 
the obſervations taken in my Book ſtand thus, 


Angles. 


Angle and all your Stationary-di- | 
more fully declared. in the following exam- } 


T's take the Plot of a Field by the Deerees | 


— 


% 


| hereof depends upon theſe two Propoſitions. 


# 
AS 


—— 


NSW 


* - = + i% hy " " a * . 
4 : . / % - 
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Gr. Min. Per. Pts | 
A 129 5gof AE 57 40 
B 103 10 AB 55 80 
Angles; C. 104 4o] [Sides |B C 55 12 
'{D 98 40 CD .78 50 
| og. 4 
Tn 109 46 DE 58 vQo 


Sum. 540 00 


| 
 2' Now, that'you may know whether or no you have taken all the 
Anples of the Field exa&tly; you are to collect the quantity of 
all the Angles found at your ſeveral obſervations into one Sum | 
then multiply, the Semicircle, 180 degrees by a Number leſs by 
two than the number of Angles in'the Field, and if the Fattus 
hereof be equal to the total Sum 'of the Angles, then is your 
Work right and good, if otherwiſe, it is to be corrected. 


_CT_T NT er Eg 


Example. Tn the former Work the ſum of the Angles was 
found 540 Degrees o. Minutes, and their number 5; therefore I 
multiply 180 by 3, ( which is leſs by 2 than the number of the 
Angles) and the Product -540 degrees o. minutes agreeing ex-- 
attly with the Sum of all the Angles in the Field, it atgues 
that the Work is exatly performed. The Geometrical ground 


I. In omni Trianculo tres Angli ſimul ſumpti, ſunt duobus Rettis 
£quales, Euc. 1. 32. Ra. 6b. 13. 

In every Triangle, the ſum of the 3 Angles are equal unto 
2 right Angles, according to our firſt Book and 17th Problem. 
2, Cujuſcunque. Triangulati latera ſunt binario plura 'Triangulis 4 
quibus conſtat. Ra. 10. 2. 


| The ſides of a Triangulate are more by two than are the Tri- 


Ii 2 angles] .. 
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angles of which ir is made, as you may {ee in the eighteenth Pro-. 
| blem of our frftt Book. 


\40, from your Scale, and the line A B 55 p. 80. 


3. Lay the Centre of your ProtraCtor upon the point C, and 


Note, That this Rule holds govd When all .the Angles of the 
Field are inward Angles, or leſs then x80 4, but if greater, you 
are to take their Complements, and then work as, before. 

Now having taken the quantity of all the Angles and Sides 
of your Field"? will here ſhew you lww to Protract, and lay 


down the ſame upon Paper. 


place the Centre of your. Protractor upon the point A, and 
lay the Scale thereof upon the ſame, from which line (upon 


the Semicircle of' your PratraQtor) ſet off the quantity of that 
Angle 129 degrees, 50 minutes, and draw forth the line AE, 57 p. 


2. Lay the Centre of your Protrattor upon the point B, and the 
Side thereof A_F. upon the line B A before deſcribed ; and upon 


[x0 minutes, tirawing forth the line B C 55 p. 12, by your Scale 
and Compaſles. 


place the Side thereof A B upon the line C B, from which (upon 
the Semicircle) number 104 degrees, 4o minutes, where make a 
mark, and through it draw the line C D, ſetting 78 p. 50, there- 
on, from C to D. 

4. Bring the Centre of your Protrattor upon the point D, and 
ſet the Side A B thereof upon the line D C, from which (in the 


degrees, 40 minutes, where make a fmall mark, and through it 
draw the line D E, the length thereof being 58 p. 80. 
Laſtly: Lay the Centre of the Protrattor on the point E, and 
the Side thereof A B on the line E D, then in the limb of the 
ProtraQor, accounting 103 degrees, 40 minutes, from the faid 
line E D, you ſhall find it to cut exaQtly the line E A formerly, 
deſcribed upon the Paper, leaving the ſide E A to contain 

« 40. 
3 Fros have you now protracted the faid Field, according to 
the obſervations you made by the degrees on the Frame of your 
Table : But you ſhall find that Pradtice, better than many words, 
will make this apparent ; however this manner of working, as 
it is more troubletome and difhcult than any of the former ways 
before deſcribed, ſo may the Surveyor be ſooner miſtaken in it, 
than ia any of the reſt; and therefore, as I have plac'd it laſt in 
order, fo I would never have my Surveyor uſe it, but when 
neceſlity Omen him, as in wet and ſtormy Weather ; and the 
rather, becauſe it takes up more time and labour than ordinary, 
to little purpoſe ; -but I leave it to the conſideration of the Rea- 


der, to whom (I hope) I have given abundant fatisfattion in the 
preceding Chapters. | 


x. Therefore having drawn forth the line AB upon Paper, | 


'the Semicircle of, your ProtraCtor fer off the Angle B 103 degrees, 


limb of the Semicircle) number the quantity of that Angle 98 | 


. 


| 
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CHAP. XVI. 


fl [Of the Meaſuring of Hills and Dates, with 
.* the beſt way of Plotting thereof. 


Irſt take the Plot thereof by the Perimeter, according 
to the 13 Chapter, and reſolve it into the greateſt Trape- 
zum that the Plot will bear, then let fall Perpendiculars to the 
Baſe; which done, go into the Field, and meaſure with your 
| Chain thoſe lines hich repreſent the Baſe and Perpendiculars, 
which you ſhall find longer than thoſe lines in the Plot, and 
caſt up the Plot by thoſe Numbers, not by,thoſe lines, and you 
ſhall have, not only a true Plot thereof, but alſo the juſt quantity 
and content, as the ground 1s unlevel. Other ways I could ſhew 
you, but being troubleſom and not fo exa& as this, I will at 
this time omit them. 


— a ——Y 


} 


| 
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{To find the juſt quantity, or content, of any 


prece of Ground. 


| Lthough in the third Book I have thewed how to mea- 
it ſure tie ſuperficies of any regular Figure whatſoever, as 
the Geometrical-{quare, Parallelogram, the Triangle, Trapezium, 
the Circle, and the like; and alſo how to meaſure any irregular 
Figure; yet I hold it neceffary to adjoyn one Exatnple more, 
which will illuſtrat the uſe thereof more fully. | 
Suppoſe this Figure A B\C DE FG, be the Plot of a Field, 1 
drawn upon the Table by a Scale of 32 in an Inch, and the ex- | 
a& content thereof 1s required. = 
Now, becauſe it is an irregular Plot, lying neither in the Form 
| of a Square, Parallelogratn, Trapezium, nor Triangle ; therefore it 
muſt be reduced into ſome of theſe forms'; which to effect, I 
firſt reduce the main body of the Field into the 'Trapezwum 
ACDPF, and the reſidue of it into three Triangles, as ABC, 
DEF, and AFG. : . 
Then to know the juſt quantity of Acres the Field contains, 
[I firſt meaſure the Trapezum A CD F, to which end I take 
| the length of the Perpendicular D M from my Scale 52p o, and 
| the length of the perpendicular AK 49 p. o, which I add together 
and* 
| —_—_— . : c— p EE  IE—_— 
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and they make 101 Pp. D, which 1 multiply in half the Baſe C F 


| 56p 05, and the Produtt 5661 p, 05.15 the Content of the Tra- 


PEZIuMm ACDEF, | 
In like manner for the Triangle A B C, I multiply half the 


| Baſe 40.20 by the Perpendicular B N 5 po, and the Produtt is 


the content of the Triangle A BC 201 p, oo. +. 


| So, for the Triangle A'GF, I multiply halfthe'Baſe 34 p oo, 


| by the Perpendicular G H 12 p 80, and the ProduCt 448p og, is 


the Content of the Triangle. 


A 


| | Likewiſe, in the Triangle DEF, the Baſe DF is 88 p 60, 
and the. Perpendicular E L 9 p. o, therefore I "multiply the half 
Baſe 44 p. 3o by the Perpendicular 9p. 0; and the Fattus 398 p. 
70, is the Area, or content of the Triangle DE F. 

Laſtly, T add the ſeveral Sums together, and 'they give the 
Content of the whole Figure. 


Trapezium ACDF 5661. os 
The Area, or Gr Trang ABC 201, 00 


tent of the Triangle AGF 448. 00 
Triangle DEF 398. 70 
The Area or Content of the whole Field. _ 6708. 75 | 


Which being reduced into Acres, yieldeth the Content of the 
ſaid Field 4x Acres 3 Roods, 28 Perches, and three quarters of 
a Perch. 

After this manner you may caſt up the content of any irre- 
gular Field, by reducing it into 'Trapezias and Triangles and 
adding their ſeveral Products into one Sum, which ought heed- 
fully tg be regarded, as being one of the moſt material Things 


belonging to the PraQice of the Surveyor ; for unleſs he be per- 


| fect 


| 


— —_— 


| Acres, if you cut oft the firſt figure of your Sum toward the 


| 


| divide again by 4o, and the 


\ 
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fe& herein, he can never perform any Work of that na- 


ture aright. P 
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C H A P. XVIII 


To reduce Perches into Acres, & contra. 


Ccording to the Statute of 33 Ed. 1; De terris mtnſurandi, 

+ de _—_— Ulnarum & Perticarum , it is otdained, | 

That 3 grains of Barley, dry and round, do make an Inch ;, 13 Inches 
do make a Foot; 3 Feet do make a Tard; 5 Tards and half do make 
a Perch ; and 40 Perches in length, and thor in breadth, do make 
an Acre, So that 16 Feet and a half, ſquare, is a Perch, according 
to the Statute, and 160 of theſe Perches make an Acre; when 


At 
— 


therefore you are to reduce any number of Perches given into 
Acres, you muſt divide the number given by 160( which are 
the number of Perches, contained in one Acre) and the Quo- 
tient will ſhew how many Acres are therein ; and if any Per- 
ches remain after your Diviſion, and that Number exceed 40, 
Quotient will ſhew the Roods, 
and the remainder the Perches : Example, Suppoſe you wereto turn 
547 þ into Acres, therefore firſt I divide 547 by 160, and the 
Quorient will be 3, and+- 67 remaining, which divide by 40, 
the Quotus will be 1, and 27 remaining ; So. that it amounteth 
to 3 Acres, x Rood, and 27 Perches. _ 

Again if you would reduce 6708 Perches into Acres: Di- 
vide (as before ) by 160, and the Quotient will be 4x ; and 148 
remaining, which 148 being divided by 40, the Quotient will 
be 3, and 28 remaining, ſo that the true quantity in Acres 
will be 41 Ac. 3 R. 21 P. 

But you may with more celerity reduce your Perches into 


Right-hand, and then divide the ſum remaining'by 4, and the 
work will ſtand thus: | 


2 
67018 


In this' Paradigm, the 167 are ſo ra- 7 
107 


ny Roods, and 28 Perches remaining. 


3 
Then in like manner divide 167 by 4. and the 167 
Quotient is 41, and 2 remaining ; ſo will the ſum of __4 
Fo <0 given contain, 41 Acres, 3 Roods, and Ar. 3. 28 
2d Pole. | 
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| _ CHAP. xn. 


To reduce Statute-meaſure to Cuflomary meas-| 
' ſure, and the contrary. 3 


 N Ltho an Acre of Land, according to the aforeſaid Statute 
| of 33. Edward the Firſt, is to contain 160 ſquare Perches, 
of 16 Feet and half to the Perch; yet in regard that in ſome | 
places of the Nation, through long cuſtom, there is at this day 
other. Perches uſed, as. 18, 20, 24 and 28 Feet to the Perch ; 
it is therefore neceſſary to ſhew my Surveyor how he may 
readily reduce the Statute-meaſure into Cary, Oc. 
Suppoſe therefore you would reduce Statute-meaſure to Wood- 
land-meaſure, of 18 Feet in the Perch, then fay. 

As the ſquare of the greater Perch of 18 Feet, it to the ſquare of 
the leſſer Perch of 16 Feet and a half: So is the content in Acres 
according to the leſſer Perch, to the content in Acres, according to 
the greater Perch. 


Let it therefore be required to reduce 36 Ac. 2 R, 10P. at 16 
Feet and half to the Perch, into Woodland-meaſure of 18 Foot- 
Perch. Firf, You muſt obſerve that the ſquare of 16 Feet and 
a half is decimally 272, 25, and the ſquare of 18 feet 15 324 ; 
then -T reduce the ſaid 36 Ac. 2 R. 10 P. into Perches, which | 
\make 5850, then TI multiply the ſame by the {quare of the leſſer: 
Perch 272. 25, and the Produtt 1592662. 50 being divided by 
'the ſquare of the greater perch 324, the Quotus is 4915. 625. 
* Otherwiſe, You ma fnd out the leaſt proportional terms be- 
tween 18 and 163, which by their abbreviation by 1+, you ſhall 
find to be 12 and 11; then ſquare theſe two ſums 12 and x1, 
which produceth 144 and 121, which done, Reduce your 36 Ac. 
2R.10P. into Perches and they make 5850, as before, then 
{multiply the ſquare of 11, which is 121, by 5850, and it pro- 
duceth 707850, which I divide by 144, and the Quotus is 
4915,z3, Which reduced into Acres, is 3o Ac.2R. 35P,s. 

Bur, ſuppoſe way would reduce W oodland-meaſure into Statute 
meaſure, then ſay. $i | 

As the ſquare of the leſſer Perch of 16 Feet and half, is to the 
ſquare of the greater Perch of 18 Feet : ſo is the content in Acres, 
according to the greater Perch to the content in Acres, according 
to the leſſer Perch. 

As in the former Example, I multiply the 4915 p. 625, 
wen according to Woodland-meaſure, by 144, the greater 
quare, and the Produtt is 707850. oo, which, divided by the 


leſſer ſquare 121, the quotient 1s 5850. Perches, which, reduced 


| 


into Acres, is 36 A.2R. xo P. 


—_—— 


| 
| 


a 


_—_—— 


This | 


| 


on of other quantities, of what proportion ſoever, as thoſe. of 
r2, 20,24, and 28 Feet in the Perch ; and thus much briefly for 
the Reduction of Statute meafure into Cuftomary, and the con- 
trary. 
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CH A P,' XX. 


Shewing, the befl way of meaſuring the ſeve- 
. rat and particular quantities of Arable- 
Laud, Leys, and. Medows, lyzug in the 

open or common Fields: With ſhort di- 


Lordfhip. 


cloſure, that a very great quantity of Land in the Nation 


and in common ; and ſeeing more is daily going in, and much 
more like to follow, it may therefore .be expected, that I ſhould 


moſt requiſite to' take in the proſecution thereof, When there- 


or Mannor, wherein the Lord and Freeholders are agreed. to 


'#parcels),.it will be convenient 'to -begin at. ane: 
and there. fet down. the Nathe af your firſt Furlong, in ,ygur 
Field-Book,, and upon what, poittt, of; the Compaſs you. begin. 
And to the end you'may the better exprels-the put Fogel, breadth, 
and quantity of each Part and Parcs of evary Man's Land, as 
it ſhall riſe 18, order; .it. will be -neceſlary to provide a Baok,. of 
a quire of Paper, at the leaſt, wherein cacl.-Ppge is to he divi- 
ded into 6 Columns, ſo.as. the two hit towards: the Left-hand 


it ſelf (which in-all common Fields hes teeth many ſmall 


- 


or greater Column, ſhall contain the butting,; boupding, and 
Number of: every Man's particular Lands, Leys, Doles ot Mea- 
dow, or the like; and the fourth; fifth, and ſixth, for the reduced 
breadth, length, and quantity. _ » 

Next after you have thus done, and are come to the Far- 
long where you begin, expreſs in your Book the Name of the 
Field, and particularly of _ ESTI; then, in the a 
| K m6 


reazons for the taking in, aud iuclo/tug a | 


Oraſmuch as this preſent Age hath fo highly affe&ted In- | 
15 now reduced to that kind of quality, which before lay open, 


give {ome direftions about that matrer, and ſhew what courſe is | 
fore the Surveyor is to proceed about the Survey of a Lordſhip, | 
improve it, in iying each Man's Land together, in ſeveral by | 


of thg Fig]d, } 


ſhall ſerve for the breadth of the Lands at. &agh end ; the third, | 


— 
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TI 
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| which; in the two firſt Columns toward the left-hand, write 


tity, as before. Afterwards ſet down him thar riſeth next, with 
| his particular. breadth, length, and quantity, and fo proceed in 


moſt,” or greater Column, put down the. Name of the Freehol- 
der that begins it, with the number of his Lands; againſt 


the breadth of the Lands at each end, and in the three laſt put 
the reduced breadth, length, and quantity ; which done, ſet 
down the Name of the Freeholder that lies next, and the num- 
ber of his Lands, together with the breadth, length, and quan- 


order, till you have finiſhed the Furlohg. 
Having compleatly finiſhed one Furlong, go on to the next, 
where. you are to write. the Name. thereof, and upon what 


Ground ioogng to each Land-holder, a they riſe in order, till 
you have finiſhed the ſame, as was before declared ;. afterwards 
go on to the third Furlong, and do the like there, and ſo on, 
Field. Eeth: EEE 
But that you may more fully. underſtand the perfe& Form 


the following Example an abſolute Method, how- you may 
ſpeedily effect the fame. : 


. 
+» 


Point you enter, and then ſet up the particular quantities of| 


Uk | way leading to 
 Edich-Wefts rfhrgns -h 
,5 7| 4 15) Sam, Hunt 2;Tands|''5'' 1128 0114: 40 
| bY "4 6 I  Jonarhan Barker 11482128." 192 x 
 '$.18|-8 14] Sam. Hunt 5'lands|, 8'16] 28,” af 248 16. 
+} i od Felt bone tf og 1 fund "1 14128: 6-18 II, 
24,0 23 '8 The Brakouſe pieve | 2314 28 101675 45 
r' 9 1 , 7| Tho. Freemay 1 land|''1” [28 12} 40 ' 04 
'2."x6 |. 2 TL FF eauer 2 lands|'2',14|28 '12] 77 22 
'1 16| 1'14|Vincent Wins 1 land}” 1 15|30 10] 53 37 
= 7 "ft TS1'T JeE Gf; | ov 
4,16 | 4,12] The Town 7 lands 4 14|30 18] 145 23 
(GS - Wh8 doi hafhery 6 G43. 0 38 26 
"1/4 T 2 he Town x and | x. 3]32 of 36. $8 


—— 


rom one Furlong to another, till you have finiſhed the whole | 


and manner thereof, I ſhall (with much brevity) fhew.you in| 


— 


, eg ad * 
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The ſecond Furlong begining Weſt, -. 


"27 Ay429$ L. Camden 11 Lands 17 11]37 10| 658 12 
x 18] 1 6| Parſonager land | 1 17 87 18] 64 56 
1 14] 1 12|Y;ncent Wing 1 land; 1 13] 34 10| 56 92 
2 12] 2 10| The Town 2 lands |. 2 11]34 10| $7 97 
x 11] 1 11|L. Camden 1 land 1 11] 34 10| 53 47 
t 1o| x 8|Tho. Freemaniland | 1 9g|34 81 49 88 

The Beck-Furlong begins Weſt, at 
Brokenback. 
1 19] 1 17] Jonath. Barker 1Ley| 1 18]|32 12| 61 94 
2 o| 1 18|/incentWing le I 19|32: 12| 63 57 
6. 16| 4 of JamesDigbyEſq; 3ley| 5 8|33 17| 182 79 
8 "17|.4 3| Jonath, Bar.a piece | 6 10|28 o| 182'00 
3 136] 3 12] The Town 3 leys 3 14|26 12| 96 42 
1 .14] I 12|Vincent Wing 1ley. | 1 13|24 10| 40 42 


© Aﬀer this manner you are to proceed, from one Furlong 
to another, until you have finiſhed your Field-Book; which 
being done, you are next to make a particular of every Mans 
Arable, Leys, and Meadow, ſeverally, to which purpoſe, upon 
a fair ſheet of Paper, you are to make ſo many. Columns, as 
there are Freeholders every one whereof is to be ſubdivided into 
three, ſo will the firſt ſerve for Arable, the ſecond for Ley: 
ground, and the third and laſt for Meadow, if there be any : and 
if one ſheet will not contain the whole, then may you take 
two or three, or ſo many -as you fee convenient, Then, turn- 
ing to the -Field-Book , I begin upon Oldhams-hedge Furlong, 
with -2 lands of Mr. Samuel Hunts, and write in the Particular, 
in its proper Column, under Arable, 141 p. 40: then- Mr. Jo- 
nathan Barker 3 lands 172p. 20: next Mr. Samuel Hunt 5. lands, 
248 þ. 16, which I place likewiſe under their Names, and in their 
due Place, and fo T proceed till I have finiſhed the Book ; pla- 
cing every Mans Arable land, Leys, and Meadow, in due or- 
der; which being performed, then make your ſumma totalis, as 


is done in the following Synoplis. 
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A Particular of all the Arable, Leys, and 
Meadow-ground, in the Lordſhip of N. 
Luffenham, Com. Rutland. 


i 


Samuel Hunt. Jonathan Barker. | Vincent Wing. | Bead-honſe. PI homas Freeman, 
Arable., Leys- | Arable. | Leys. Arable. Leys. [Arable.} Leys. Arable. Leys. » 
141 4d - [172 20} 61 94 4% 11163 57675 45 40 OA fl 
248 16 182 oc| 53 37140 42 49 88 
. 56 92 
— | | | | 
2389 56 172 20' 243 94] 158 40 102 99I675 4<] — 89 92 | 
John Weaver, | The Town. |Lord Camden. Parſonage. qJames Digby , Eſq; 
Arable., Leys. |Arable.| Leys. jArable. | Leys. } Arable. | Leys. JArable. Leys. | 
77 25] " bigs 23193 42658 12 64 56] 182 79 
31 3c 8 53 47 | 
879 | 
108 cal 270 ool 95 421711 59 [64 56 182 79] 
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After this mahner, you are to make a Particular of the whole 
Field, and not make your Summa totalis, till all your Furlongs 
be inſerted 1n the Particular : Butthis is a perfett Example, ac- | 
cording to which you may effe&t the whole. 
'The next thing you are to do, 1s to take the Plot and general 
Survey of the whole Lordſhip; according to the manner delive- 
red in the former Chapters, and fee if the fur of all the par- 
ticulars agree with the Total. Then you may conclude the | 
Work is exa&t, but moſt commonly the Particulars ( if they be 
exattly taken) will ſomewhat exceed the general Survey, eſpe- 
cially where the lands lie high, as in Leiceſterſhire; and in this 
caſe, that both may agree, you are to reduce the ſum of ever 
Mans Particulars, anfwerable to the Proportion of his Ground, 
which may ſpeedily be effefted by the Golden-Rule : For, if 
in the whole Field (which admit 1t be 1200 Acres) the Parti- | 
culars exceed the general Survey 3 Ac. or 480 P. what ſhall 2o Ac. 
exceed ? the Anſwer will be ; P. 'and ſo much I am to dedu&t 
out of the ſum total of ſuch a Mans Particulars, according to 
which I am to Plot him 19 Ac.3 R. 32 P. as is direQted in the 
ſixth Book : But before I proceed to ſet out any Plots in the Field, 
it 15 uſual, in moſt places, for the Freecholders to chooſe Commil- 
ſioners, who ſhall appoint in what part of the Fields every 
Mans Plot of Land {ſhall lie, where you are exatly to meaſure 
and lay out the ſame, according to the quantity in your Particu- 
lar, And laſtly, when all the Plots are ſet out, and corre&ted, 
it need be, you are (as often as it ſhall be required) to draw 
a Plot of the Town, Strects, Lanes, Houſes, Homeſteds, Woods, 
and all the old and new Incloſure; not forgetting to deſcribe 
| every River, Gutter, Water-courſe, and Mills, if any be, as alſo 
| Trees 
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their number and -quantity. Laſtly, when you have- drawn 
your whole Work upon Paper, you may ſpeedily draw out the 
fame upon Vellom, or Parchment, which being garniſhed with 
Water Colours of the beſt ſort, will neatly ſhew the juſt pro- 


not the way how to do it, then take theſe ſhort directions. 
Rub the Backſide of your Paper-plot, all over, with Black-lead, 
or Sallow-cole, then Jay your skin of Vellom upon a {mooth 
Table, and upon that lay the leaded fide of your rough Plot, 
which you are to faſten upon the Vellom, at the corners, with 
Mouth-glew, then take a Bodkin, and therewith gently trace 
| over all the lines within the faid Plot, and whatſoever elſe you 


| 


upon the, Vellom, the perfe&t Draught of your whole Work, 
which you may beautific at pleaſure, with neat Colours. 
Before I conclude this Chapter, I ſhall ſpeak ſomething con- 
cerning Incloſure, by way of Caveat and advice, to all ſuch as 
proceed that way. And firſt I ay, that the laying of mens Land 
together in Plots, and Incloſing the ſame; is a thing, as IT con- 
ceive, that in it ſelf is very good and profitable, provided it be 
fo performed, that there may be ſuffictent Proviſion made for 
the Poor, and no depopulation enſue. But we fee the contrary 
in many Places, and eſpecially where a Lordſhip lies in the 
hands of two or three men, and then what follows (in ſuch 
laces) but depopulation, for nothing (many times) will be al- 
owed the Poor Tenant, no not upon indifferent Rents, but 
the Lord of the Mannor (in moſt places I have ſeen) preſently 
ſets all his land upon a Rack-rent, and if ſome allowance be 
made to the Poor Cottiers, at a little cheaper rate than ordina- 
ry, yet no ſooner but when one Man dies the land is taken 
from the houſe, and the houſe is immediately pulled down, and 
ſo at length many a Town 1s depopulated and comes to no- 
common Proverb hath it, the Shepherd and his Dog, where- 
as before it would contain twoor three hundred People, to live 
upon in good ſort and faſhion. - But let us obſerve what follows 
theſe Depopulators ; doth not the Curſe of God purſue them, to 
the Heels? How many great ones of this . Nation, after they 
| have effefted their evil deſigns, in depopulating whole Lord- 
ſhips, have been ſuddenly taken away by Death ? Others, tho' 
they have raiſed their Eſtates, yet preſently come to nothing, 


| jangitis domum ad domum : wo to them that joyn houſe to houle, 
and lay land to land, till there be no place left for the Poor. 
And the wiſe man tells them Prov. 22. 16. ut opprimit tenuem,ut 


—_— A. 


| And ſure I am, that the depopulation is a great Sin, and high- 
ly provoking the Lord to wrath. Let me therefore admoniſh 


all (that go upon deſigns of this nature) to be careful to —_ 
| I 


—— 


| Trees, where they are ſtanding, and that partly according to; 


portion and Symmetry of the whole Mannor, But if you know | 


would expreſs , then taking off the rough Plot, you ſhall fee 


thing, and there 1s no Inhabitant left in the place, but, as our 


whereby we ſce that of the Prophet verity*d. Ye vobis, qut con- 


amplificet rem ſaam, & qui dat diviti, tantum ad egeſlatem deventet, | 
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| their own, and not be ſubject, ſo continually, to treſpaſs upon one 
| another, as is uſual in common Fields. And beſides it would be a 


| they may be the better enabled touphold 


| profit of one Acre, then they did of two 
[ing more Stock and better Dairys) they are better enabled to 


| but for the better management and upholding of Tillage, it 


ſuch proviſion, that the Tnahabitants of —_ Town and Village, 
where Incloſures are made, may have ſuch quantities of Land 
laid to their particular houſes, to be aſſured to them, and ſuch as 
ſhall ſucceed them, for ever, -and that ſuch Proviſion and good 
orders may be taken, thar Gods Bleſſing may follow upon their 
juſt defigns and undertakings. But I would not have you think 
that I here ſpeak againſt Incloſure,in the leaſt, but only againſt 
depopulation, for T have ſeen, and do daily fee, much Inconveni- 
ency in many open and common Fields, where (Land lying in- 
termixt) one Man continually intrenches upon another, by plow- 
ng, and in their Common, and fo it may do well in ſuch places, 


their Land being laid out in ſeveral Parts, and incloſed by it ſe 
all the Inhabitants may the more fitly and commodioully enjoy 


thing very good for all ſuch People, who have much Tillage, and 
litrleor no Paſture,to lay down ſome of their Land-Ground ; and 
convert it into Paſture, whereby keeping a greaterſtockof Cattel, 
their Tillage, which would 

bean enriching to them, as TI have ſeen itverify'd in ſundry Places 
of this Nation, where by good pr pro, thereof, they find more 
efore, and beſides (keep- 


maintain their Families. And furely if the Incloſure be no tore; 


cannot be offenſive to the word of God, or deſtrutive to the 
outward well-being of mankind, but will tend much to the 


| good and welfare of the Nation. And thus much briefly touch-* 
| 1ng. Incloſure. | 


The End of the Fourth Book. 


ially where all the Town are Freeholders, in which _ 
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Art of Surveying, 


Demonſtrated by a New Inftrument, 
CALLED 


The EMPERIAL TABLE 


WITH A 


New Scale and Chain fitted thereto ; performing exa&tly, 
and in all — the Work of the Plain Table, Theo- 


dolite, Circumferentor, Peraftor, Chard and Needle. 


BEING 


The only Inſtrument yet made Publick ; which is alſo carefully and ex- 
aQtly adjuſted to all the Caſes that poſſibly can happen 


IN THE 


PRACTHTCAEL PARE 


SURVEYING. 


Hluſtrated in a more Plain and Praticable 
Method than any hitherto Invented. 
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By FOHMN WING, Math. 
Pro captu Leforis habent ſua fata Libelli. 
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The Reaſons and Inducements of the Authors 
Publication. 


Aving ſpent many penſive thoughts about finding out | 
ſome- Inſtrument in Surveying, that might be truly 
Subſervient in all the Variety of Caſes, that may 

: poſſibly happen in the PraQtical part of Surveying , 
which took me up ſome time'in the conſideration thereof, and 
the' Reaſons that induced me to it, was no other than (in 
my apprehenſion) the great want I found of fuchan one: And 
[had not my Experience been equivalent to my Apprehenſion, I | 
' [am really Induced to believe, I had not been ſo ſenſible of the 
want thereof, nor ſo happy as to have ſet about it, and tho? the 
| Plain Table as Mr. Lyboxrz direfts; comes neareſt the matter in 
hand, yet *tis very inſufficient and defective in the Performance, 
(in ſeveral Caſes) of the Work of the Theodoltte, Circumferen- 
ter, and PeraQtor, and the - Declinatory-Azimuth, or Needle, 
which Inſtruments in their proper places (1f well underftood) 
will perform what ever is, or may berequired 1n the Practice of 
Surveying : Yet not any one of theſe is ſufficient to be confided 
in, for all Cafes that may happen in Surveying, as the experien- 
ced and well grounded Surveyor, mult needs acknowledge ; nei- 
ther would I here be thought to condemn any of them, as Firſt, 
| being compoſed by able Artiſts, and Secondly, are all of good 
uſe in Surveying, tho? not generally for all Cafes that may hap- 
pen, as hereafter more fully will appear. 

Now the Inſtrument I here inſiſt-on, I call theEmMetR1AL 
TasrLE, as being a-perfe&t Plain Table, an exact Theodolite 
and Circumferenter, and the Peractor exactly adjuſted, the 
Needle or Declinatory alſo fully Compleated thereon, in its own 
| kind and order, which Inſtruments are all here fully compleated 
upon this one Inſtrument, without the leaſt confuſion. of Lines 
or Parts. As will readily appear by the ſubſequent diſcourſe. 
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CHAP. Il. 
' The Deſcription and Uſe of the Chain. 


I. A Deſcription of the Chain, 


WT has been no hard matter amongſt our late Authors, to fix 

upon what Chain is the-beſt and readieſt in Praftice, which | 
is that of Mr. G«zter's Compoſing, conlifting of 25 Links in a Pole, 
and the whole Chain containing 4 Poles or 100 Links, anſwering | 
to Decimal Arithmetick. But the Chain which I make uſe of, | 
land do here recommend as exaCt and Practicable as any,.and in 
'fome caſes better than any, 1s that of 2o Links in a Pole, and the 
whole Chain conſiſting of 4 Poles or 8 Links, which is applica- 
ble- to Decimal Arithmetick, as well as any other Chain what- | 
ever, and more Eſſential to our purpoſe in PraQtice, if uſed with | 
that Scale I have Compoſed proper to the Diviſion thereof, as in 
the next Chapter more fully may appear ; and by the ſeveral Ex- 
amples in the following Part, to which I ſhall premiſe theſe fol- 
lowing confiderations, F7z. that of all the Methods I have yet ob- 
ſerved:(and thoſe not a few) from all Authors, T have found none 
fo Intelligible, Plain and PraCticable (in my Opinion) as what IT 
here deliver. | 


£8 II. The Uſe of the Chain. 


—A—_ a 


To prove this a DecimalChain, and how to apply it to Deci- 
mal Arithmetick, I proceed thus, Viz. In taking the Dimenſi- 
ons, let it be done in Poles and Links, and accounting every two 
Links (that is for the odd Links over and above the 
number- of Perches given) one Prime, and every odd 
Link 5 Seconds, yy diſtinguiſhing theſe FraQtions ,, orDe- 
cimal Parts of a Pole, by a Prick between the Poles, or Integers , 
and the Primes and Seconds, or Decimal parts: of a Pole. 
As ſuppoſe 20 Poles, 10: Links, where given, place them 
thus, 20. 5, that is 20 Poles and 5 Primes. Again ſuppoſe a 
Length given to be 45 Poles 19 Links, write them down thus, 
45- 95, that is 45 Poles, 9 Primes, and 5 Seconds, then for the 
Method, or way of refolving, or caſting up any two Summs or 
Numbers given into a Product, obſerve to Multiply the given 
Numbers (in the order before-nan'd) as whole Numbers, cutting | 
off ſo many figures of the Produtt towards the Right-hand, as | 
there are Fractions or Decimal Parts in both Numbers; fo will 
the Figures on the Lett-hand be Perches, and thoſe on the Right- 
hand the prick or ſtroak, parts of a Perch. 

EXAM. 


IT NE 


_— 


Let it be required to Multiply $6 Pole, 6.74 
15 Links, by 4x Pole 7 Links. beit the a.4d 
length of two lines given, place them as a- _ — 
| bove directed, and work them as in this Ex- 28375 
ample, ſo will your Product be found (cut- I7025 . 
ting off 4 figures towards the Right-hand,be- 5675 
ing the Number of Fraftions in both Num- 22700 


Admit 25 Pole. 6 Links, were 25.3 12.75 
giyen to be Multiplyed by 16 Pole 16.6 45.9 
12 Links, as alſo if 45 Pole 18 ———— anibuc—regt 
Links given to be Multiplied b 1518 11475 {| 
12 Pole 15 Links, each ProduC 1518 6375 

pwill be found as following, Viz. 253 5I00 

the firſt is 419 Perches +35, the = _ a : 
ſecond 585 Perches 1335. | 419.98 585.225 | 


up, which indeed can never be too well ſpoke” of, tho? in this 


— 


EXAMPLE. 


bers) 2346 Perches and 15344 parts of a ————— 
Perch, beng above halfa Perch more : A+ 2346:6125 
gain take theſe two following Examples 

more to make all Plain, 


ILEX £FMPL-L'E. 


Theſe being all the Caſes that can happen in the uſe of the 
Chain, v4z. in taking the Dimenſions in Poles and Links, be- 
ing thus ordered and diſpoſed; 


C H A P:- IH. : 
The Deſcription and uſe of a New Decimal 


Scale, exafly fitted to the Diviſion of the 
former Chain. | 


" T Ery few (or indeed any) Authors writing upon . this Sub- 
ject have afforded us Scales proper to the Diviſion of the | 
ſeveral Chains they have treated. of, ſo that thoſe who knew 
no-better (nor other) were forced to content themſelves with 
the Vulgar Scales of equal parts, which could never be uſed 
otherways, than by halves, quarters, &c. of a Perch; ſo that De- 
cimal-Arithmetick was wholy laid aſide as uſeleſs in the uſe of 
theſe Scales, which all or-moſt Authors have ſo extreamly cryed 


Caſe it never before had a fir Obje&t for its application, fave 


Lis what | 
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conſider of ſuch a like Scale, for this Chain I here recommend, 
and becauſe the Chain conſiſts of 8o Links, ſo will the Diviſi- 
ons'on the Scale be more- perceptible, freer from confuſion, and 
-more PraQticable, for conf Pole and Link may be very compen- 
diouſly protrated from this Scale withour the leaſt Confuſion 


or miſtake, as will appear by its deſcription and uſe following. 
'The deſcription and Explanation. 


' Firſt, the Scale is adjuſted to a Scale of 16 parts in an Inch, 
[as being the moſt uſual in. PraRtice, fo that every quarter of an 
Inch, is equal to 4 Poles in length, or one Chain, which may 
be graduated on the Rular as far as the extent of a pair of mid- 
Alefized Compaſſes will extend, and numbering every ſuch dt- 
viſion down the fide by 4, 8, 12, 16, 20, &c. being called the 
Perch-line, and it will be convenient to have the breadth ofthe 


—_—— 
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the Sights are placed upon it, may be of convenient length to 
fit the Table, and to be uſed as an Index as well as a Scale ; and 
here Note by the way, that the Sights do not flide on the Ru- 
lar, as they are now commonly made, but are to be faſtned: to 
the Rular with Braſs-pins and Screws, 10 that they: may be fitted 
upon either {ide of the Rular, for the Rular being graduated 
| with the common Diagonal-Scale, by the ſide of which may be 
placed Scales of equal parts, as 12, 16, 24, &c. on the one fide 
with a Scale of Chords, and with this -New Decimal Scale on 
the other fide, ſo that either ſide may be nfed, according to the 
will, Capacity, or Apprehenſion of the Artiſt. Bur to return 
to the Diviſion of our Decimal Scale, the Diviſion of the Side- 
line numbered and divided as before, I call the Pole or Perch- 


Rular muſt be divided into 4 equal parts, and Lines drawn the 


if each-. of: thoſe diviſions be divided into.two equal: parts, 
and lines drawn Paralleb to: the former, they will divide the 
Perch into two equal Parts, : Poles, or xo Links: Then each 


repreſenting 4 of a Pole or 5 Links, and the intermediate Pricks 


whole breadth of the Chain thus divided into 80 equal Parts 
or”, number of Links contain'd in the whole Chain. 


— 


-what, Mr. Wybeard has done in my Uncle Wing's Geodsetes Pratti- 
[cus for Gunter's and 'Rathboarr's Chain, which animated me to] 


Scale 23 Inches, and the length 21 Inches at leaſt, that, when | 


line, now 1n regard the Chain 1s 4 Poles long, the breadth of the 


| | | 
propoſed length, and Parallel to the fide, and pumbred on the | 
IP with 1, 2, ; _" ax 1% aw, Poles the length of the Chain, 
a 


of thoſe diviſions divided in the middle by a ſmall ftroal> 


repreſent each Link of the Chain, for there will appear to be 
20 pricks and Diviſions betwixt one Pole and another, and the 


«_ 


Tranſvers-line on the Top extended from o 'to 4, is call'd 
| the Link-line, and divided. in all reſpeQts as the other overthwart 
{lines are, that are drawn Parallel to the Top, and their diſtance 
+ of an Inch, through the limited length of the Rular, and to | 
| make the Index. more uſeful and commodious,” draw and divide 
ry | another 
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another Tranſvers, or Link-line at the other end, and number the Bs 
Diviſions down the other fide, and on the Top, as the other end 
and fide directs, ſo will the Index be compleated for uſe which | 


Side ſoever 1s towards you, but to make all Plain: IT have here 
drawn the true Figure of the Scale as followeth. 


The way of uſing the Scale, 


Little need be ſaid about direfting how to uſe this Scale, if 
the former deſcription and directions be rightly underſtood, but 
” cleer the Point more fully, take theſe two following Exam- 

es. I 
: Suppoſe I were to take from this Scale 38 Pole 15 Links, find 
the next lefler number on the ſide in the Pole-line, viz. 36, pla- 
cing one Foot of the Compaſles there and tracing that Foot a- 
long that line, as far as 2 Pole 15 Links (as the figure on the 
top of the Scale direfas) extends, as the Diviſions Plainly ſhew, 
that Foot reſting. there, extend the other in the ſame Parallel 
and diviſion 1n the Link-line, which extent 1s the diſtance requi- 
| red to be taken from the Scale, viz. 38 Pole 15 Links. 

Contrarily, if 38 Pole 15 Links, were a Length given to find 
its quantity upon the Scale, firſt try the length upon the Scale, 
to {ce what number it will fit in the Pole-line, to fall ſomwhere 
in the Link-line, which again 1s 36, ſo Tracing one foot of the 
Compaſles (opened to the faid extent) along? that Line, till the] 
other foot of- the Compaſſes fall on the ſame Parallel in the 
Link-line, which will fall in 2 Poles (as the top-figure direQs) 
15 Links, which makes the 38 Pole 15 Links the thing requi- 


red. 


Here Note that the Dimenſions may be taken from this 
Scale in Chains and Links, as well as Poles and Links, for every 
diviſion down the Pole-line is one Chain, and the Link-line be- 
ing divided into 8o Parts equally, being the number of Links 
| contain*d in. one Chain, hence accounting the figure x on the top 
to be 20 Links, 2 to be go, 3 to be 60, and 4 to be 80, it will 
then-appear to the ſame purpoſe as the, former way of divi- 


ding It. 
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C H A P.-IV. 


The Deſcription and uſe of Mr.Gunter's Chazn, | 
and a Scale proper to the Drvifum there. 


S for theſe Surveyors that are Wedded to Mr Gunter's 
Chain, and do refolve to uſe no other, for their Sakes I 
have-added the Scale proper to the Diviſion thereof, to be placed 
| on 
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| on the other ſide the Index inſtead of the Scales of equal parts, 

the figure of which Scale is here placed Dy the ſide of the other 
Decimal Scale, which is to be uſed 'by Chains and Links, which 
| need not be further Explained, if the uſe of the former be well 


, underſtood, for Mr. Ganter's Chain of Four Poles length con-| 


ſiſts of 100. Links which is 25 Links in a Pole, fo is it to be 
uſed in taking dimenſions, viz. in Chains and Links, and not 
in Poles and Links as the former, hence the Chain-hne down 
the ſide is numbered by 1; 2, 3, 4, 5, Chains &c. and the Link- 
line on the top by To, 20, 3o, &c. to 100 being the number of 
Links in the Chain. 


The way of C aſt ing up by Mr.Gunter's Chain, 


The way of caſting up the contents of any Dimenſions taken 
by Mr. Guzter's Chain, 1s to multiply the Chains and Links to- 

ether and cutting; off 5 figures towards the Right-hand, the 
Remainder on the Left-hand will be Acres, then thoſe figures 
cut off towards the Right-hand, multiply by 4, and from that 
Produ& alfo cut oft 5 figures as before ; ſo will the Figure on the 
Left-hand be Roods. Again, Multiply the remainder laſt cut off 
by 4o, cutting off from this Product alſo 5 figures to the Right- 
hand, fo- will the figures on the Left-hand be Perches, ſo will 
the Content by multiplication only be given in Acres, Roods, 
- fand Perches ©* | 


| EXAMPLE. 


Suppoſe a piece of Land Iyin Exam. 1050 
in the form of an Oblong who 525 
| kength' is 10 Chains 50 Links, AAR 26s <2 
and its Breadth 5 Chains 25 Links, 5250 
which multiplyed together, pro- 2100 
duceth 551250, from whence if 5250 
$ figures be cut off as before, there 
remains 5 Acres, and 51250 parts Acres. 5151250 
of þ po_en of bag Ars wed 4 
multip 4, 10 is the Produ _ __ 
20 road | 4s which cutting off £994. 2105000 
15 _ as before, leaves 2 Roods 49 
and 05000 parts of 100000 of Perch REI 
| erches 2 lo0000 


a Rood, which multiply by 40, 


the Product is 200000, from which cutting off the 5 Cyphers 
and there remains 2 Perches, ſo is the whole content. ca up, 
|found 5 Acres, 2 Roods and 2 Perches, as by the Example in 
the Margin. Ts IM 
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£] CHAT Y 
The Explanation and Uſe of ſeveral other 
Chatns. 


The Deſcription and Uſe of Mr. Rathbourn's Chaip. 


Here .remains yet to ſpeak of ohe more Decimal-Chain, 
_ - Compoſed by that excellent Artiſt Mr. Aaroz Rathbourn, 
which 1s moſt Proper in taking Dimenſions of Gardens, Orchards, | 
and Ground-Plots of Houſes and ſmall Incloſures, in reſpe& of 
the ſmallneſs of the Diviſions of this Chain, for the whole Chain 
(uſually 2 Pole in length) is divided into Primes and Seconds, 
that is, each Pole is Divided into 100 Links, vis. Firſt it is di- 
vided into 10 equal parts, which he calls Primes, and each of thoſe 
parts divided into 10 more equal Parts calPd Seconds ; but there 
15 no Scale abſolntely proper to the diviſion of this Chain, nei- 
ther have I leifure now to do it, but ſhall give you one Exam- | 
ple, how the Dimenſions taken thereby are caſt up. 


EXAMPLE, 


Suppoſe a piece of Land, in form 52.32 | 

of an Oblong, be 52 Pole, 3 Primes, - 13:74 [ 
and 2 Seconds one way ; andi Poles, —— 
7Primes,andgSeconds, the other way: 20928 

firſt obſerve to put pricks between the * 36624 

Decimal parts and Integers, v1z. be- 15696 
'twixt the Poles and Primes, as in the 5232 

Margent;then multiply thern aswhole —— — | 
Numbers; and the Product amounts 718.8768 


to 7188768 ; now foraſmuch as there 

are four places of Decimals, viz. 2 1n 

the Multiplicator, and 2 in the Multiplicand, you muft Separate 
by a prick or dott, four figures towards the Right-hand, and the 
produc will ſtand as 'you ſee in the Example, that is 718 Per- 
ches, and 53354 parts of a Perch. 


Of the Vulgar Chain, and Statute-Meaſare. 


There are fome Surveyors that I am acquainted with, work 
by a Chain of 164 Links 1n a Pole, each Link being a Foot, and 
one Link of half a Foot in each Pole, to make it Statute- 
meaſure; for according to the Statute of 33 Edward the Firſt, 16 
Foot and a half is a Perch for Incloſure and Arable meafure, but 
for Wood-land 18 is the uſual Perch, and for Forreſt-meafure 
24: This Chain of 16; Links in each Pole is only TED to 

| ulgar- | 
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Vulgar-Arithmetick, and the diviſions too large to be Truſted 
| in the Meaſuring of Leys or-Arable, where Lands in open Fields 
are to be meaſured ſeverally, which perhaps many times are of 

reat Length, and very Narrow, that it cannot be ſufficiently exact 
in the Operation, for the Reaſons before given. 


Of the Foot Chain. 


There is alſo another Chain, which I ſometimes make Uſe 
of, in meaſuring and Plotting the Ground-Plots of Houſes, and 
Gardens, Orchards, Yards, and ſuch like; as ſhall be Ex- 
emplified in-1rs proper place, which Chain hath no reſpect for 
Land-meaſure, the whole length of the Chain confifts of 60 
Links, each Link being one Foot in Length ; hence the length 
of. the Chain is: 60 Foot, or 20' Yards ; with this Chain I Uſe 
fa Scale of equal Parts, a Yard being the Integer, fo that the 
Content is given and Protratted, in Yards, Feet, and Inches, | 
and this ſhall be farrher explained in the following Part. 


— 


CHA P. VI. 


| To Reduce Perches into Acres ſeveral ways. 


He Content or quantity of any Land, Ground, or Incloſure 

is firſt found (by the two foregoing Chapters) in Perches, 

 |which: muſt be reduced into Acres, whic!. 1s here performed 
ſeveral ways. : | 

Firſt therefore, as 160 Perches is contained in an Acre, and 

40 Perches in one Rood, it therefore follows, that theſe are the 


proper Diviſors,. for if the Number of the Perches given be 
divided by 160, the Reſult in the 


Quotient 15 Acres, and if the Re- 17996 
mainder exceed 4o, divide it by i60 Diviſor. 
40, ſo isthe Quotient, Roods, and : — 
the Remainder, Perches. 199 
= | 160 (112 Acres, 
ExAMP ESE m— 
390 
| Suppoſe 17996 Perches were 100 
given to be Reduced into. Acres, 320 
Divide 1t by 160, the Quotient is Y a 
112 'Acres and 76 remaining, 76 Remains. 
which divide by 40, the Quotient 40 Diviſor. 
1s 1 Rood, and the remainder is Co 
36 Perches, and this is the Old ' Perches36 (1 Rood, 
and uſual Method, and is prati- 
ſed by all or moſt Authors. 
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ILEXAMP.L E. Performed another Way. 


But this Work may more readily be 133 
performed by Dividing th number of 4) 1799 (6 
Perches by 4, firſt cutting off the Rights 449 
hand figure of the Perches, and that . a KF; 
Quotient being again divided by 4, {0 js Ka 


will the Quotient appear in Acres, Roods, _ 

and Perches, as the Example in the Margent direQts: 
In the Third place, I ſhall here deliver a more Conciſe Way, 

how to convert Perches into Acres, by Multiplication. 


H. EXAM P L E. Performed by Multiplication. 


Firſt Therefore, Multiply the num- 17996 
ber of Perches given, by (this Conſti- __7 
tute Number) .625, and from that Pro- wy 

| duet cut off 5 figures towards the 89980 
Right-hand, ſo will thoſe on the Lett- 35992 
hand be Acres; then Multiply thoſe 107976 


— 


hgures cut off .on the Right-hand _ 
by 4; and 'from that Product cut of Acres. 112.47500 
5 _ to the Right-hand, fo will n 
the figure on the Left-hand be Roods ; — 
then - Multiply the. 5 figures laſt Roods, 1.90000 
cut oft by 40, and from that Product 40 
cut of 5 figures as before, ſo will the 
figures on the Left-hand be Perches Perches 36.00000 
as before ; which is exemplified in the | 
Margent by the former Numbers. 
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CHAP, VIL 

The Deſcription and Explanation of the E'm- 
perial Table comprehending (and fully ſup- 
plying) the Plain Table, Theodolite, Cir- 
cumferenter, Peractor,Chard and Needle, 
never before E.xtant. 


"'F "His Inftrument is made either in Braſs or Wood, but ſince 
| the figure of it is too large to Inſert in this Place, I 
{ſhall briefly explain the making, of it in Braſs, by which: both 
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the Inftrument-maker, and Surveyor may ealily perceive how it 
may be made m W.ood, <Y. | 

Let this Plate of Braſs contain in length 16 Inches, and in 
\ breadth 13 Inches, and if the Braſs be well Planiſhed and Pol- 

liſhed, :5 of an Inch in "Thickneſs is ſufficient, in the middle 
whereof either way from the. Centre 1 Inches, is cut out a 
round piece of Braſs, which Plate will be 6 Inches Diameter , 
and Conſequently the hole thus cut out; the ſame : to this hole 
or vacancy of the Iriſtrumeat is underneath fixed a Box of Braſs, 
falling below the Superficies of the upper 1ide of the Table 
an Inch, or ſomething more, to contain the Chard and Needle 
therein ; upon-the back {ide of the Box, let the Socket be Screw- 
ed on, that the head of the Three Legged Staff is to move iti. 
And here obſerve, that the Needle is to be covered with clear 
Glaſs, the upper ſide of the Glaſs lying ſomewhat lower than 
| the thickneſs of the Plate of Braſs, from the upper ſide of the 
Inſtrument, fo that when the Plate of 6 Inches Diameter (be- 
fore. cut ouf) comes to be laid over the Glaſs, it may re{t upon 
two ſmall croſs Bars lying cloſe-upon the Glaſs, to prevent the 
breaking of the ſaid Glaſs; Thefe croſs Bars are for other uſe as 
preſent] follows, and the upper fide of this ſmall Plate is to lye 
on in this Poſture, when the Inſttument is uſed as a Plain 'Ta- 
ble, and to be taken away when the Inſtrument is to be uſed 
| as a Theodolite, Circumferenter, Perattor, or Needle. This 
| Plate of Braſs that covers the Needle, 1s to its largeſt extent made 
1nto a Quadrant, for the taking of Altitudes as alſo the hour of | 
the Day, and for the reſolving ſeveral propoſitions of the Sphere. | 
| There is alſo belonging to this Inſtrument a Frame of Braſs 
| (without Joynts) to go upon the Table, to faſten a ſheet of 
| Paper thereon, which Frame is Screwed down with Screws, 
from under the Table, through little Nebs of Braſs faſtned to 

the Table, that ſtand Juſt the breadth of the Frame, 

To this Inſtrument belongs a pair of Sights (which may be 
taken from the Index to ſupply this Place) to be Screwed upon 
the Table in the Diameter-line, agreeing with the North and 
South points of the Chard, which Sights thus placed are of ex- 
cellent uſe with the Needle, and in reſpe&t of the Conſiderable | 
diſtance they are placed one from another, will be more exaCt 
than any to this -purpoſle before invented. 

Thus far of the general explication of this Inftrument, in the 
next place, viz. in the two following Chapters, we ſhall ſhew 
what Lines and Circles are thereon to be inſerted, and what 


uſe they Generally ſerve for. 
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Of the Deſeriptim and Diviſion of the Chard, 
as it flands placed in the Centre of the Cir- 
cles of the Inſtrument. 


I He Chard over which the Needle is to play, has its Lim b 

Divided into 360 equal parts or Degrees, and if Concen- 
tric Circles be drawn, then each of them Degrees to be again 
divided into as many equal Parts as the diſtance will admit of, 
as each Degree into halves being 3o Minutes, and theſe again into 
halves being15 minutes, and theſe into 3 parts being to every 5th. 
minute, if the Diviſions will bear it. 

II. Next, within this Diviſion (at a convenient diſtance) is an- 
other Circle divided into 120 equal parts or Degrees, which by 
the help of Concentric Circles, each degree may be divided into 
as many other leſſer parts as the diſtance will admit of. 
| This Circle is adjuſted equal to the Circle of the Inſtrument, 

for the expediting the work of the Circumferenter, and Pe- | 
raCtor, and is the moſt excellent for uſe, in reſpect of its large 
{| Diviſions. 

HI. There is alſo another Circle betwixt this and the Centre 
divided mto four times go Degrees, that 1s, the Circle is firſt 
divided into four Quadrants, and each Quadrant into go Degrees, 
Numbering them from the Meridian-Line of the Chard b 
Io, 20, &c.to go, and thence backward, by 80, 70, 60, &c. 
to o, and ſo likewiſe the other fide of the Circle is ro be num- 
bered the contrary way. 

IV. Betwixt this Circle and the Centre is placetl the Several 
Concentric Circles, in the Inmoſt whereof is placed the 
Months and Days of the Year, and on the Outermoſt 1s Cha- 
rated the Hours, as alſo from an inward Concentric Circle, 
as the ſeveral lines drawn from each Circle directs, as alfo 
fome other Circles Shewing the Suns Place and Azimuth. 


CHA EF.' IA. 


Of the ſeveral Circles and Scales upon the Em- 
perial Table, ther Divzfion and Explana- 


£100. 
q* Et there be a Circle drawn to the utmoſt extent of the 

Inſtrument, whoſe Diameter will contain 12 Inches and 
an halt, for the Table bcing 13 Inches broad, it may very well | 
q M m 2 | | be F —_— 
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b be extended within a Quarter of an Inch of either Side, which 
| divide into 360 equal parts, or Degrees, and by help of Concen- 
| tric Circles, this Limb may be divided into as many equal parts 
as the diſtance will admit. of, which Circle I the 
work of the Theodolite, and here Note that this Circle thus divi- 
ded, together with the Needle as *tis placed on the Table, is a 
| perfeft Theodolite, and better. for uſe than the ordinary one, 
Firſt in reſpe& ®tis larger, and ſecondly in reſpett of the other 
Circles placed by it, which doubly confirms it, as will fufhciently 
appear 1n the following part of this Book.  _ 
I, The next Circle (betwixt this and the Centre) 1s divided | 
into four Quadrants, and- each Quadrant into go Degrees, an- 
| {werable to that in the Chard divided into four go* , and tho? 
this diviſion of the Circle is taken little or no Notice of; in the 
Praftick part of Surveying, by any Authors I have yet met with, 
et T ſhall have more reſpect for it,as may appear 1n the following 
all, a 
IIT. Next, within this aforementioned Circle 1s projected an- 
jother Circle, which is divided into 120 equal parts or Degrees, 
which by the help of the Concentric Circles-cach Degree may 
be divided into halves and quarters, and conſequently into every 
5th. Minute at leaſt : and here Note thai any of the 3 degrees 
in any of the former Circles, makes but one of theſe, and e- 
very 10 of theſe makes 3o of them, ſo that more exactneſs may | 
be. expected from the Circle thus divided , than from any of the | 
former, whicli Diviſion perfortnes the worke of the Circum- 
ferenter and is a perfe& PeraQor, according to Mr. Rathboury's | 
- Mean taget as you may ſee in his Surveyor, Lib. 3. Chap. 5th. 
| age 129, which includes all the Circles upon this Inſtrument. 
_-LY. At one end of this-Table, betwixt the Limb and the Frame , 
may be placed the new Decimal Scale, as is treated of and deſcri- 
bed 1n the 3 Chapter of this Book, which will be uſeful when 
1you have no occaſion to take your Index with you, which may 
| fall out. at ſuch times as you uſe the Needle only, with the Sights 
faſtened to the Table, as I before Deſcribed, which Way is moſt 
proper to be followed in Surveying of Woods, Foreſts, and ſuch 
like Places, where you cannot ſee any conſiderable diſtance be- | 
1 fore you, which Scale will be ready to uſe with the ProtraQr, 
| or Line of Right Sines, when you come to transfer the lines 
taken in the Field therefrom upon Paper, and to ſhew the true 


| {Map as well as the content thereof, for when the Map is thus 


given,,.your Scale is here ready to find the true Content alfo 


of your Map, as will neceſſarily be required. 
| V:; On the other end of the Table berwixt the Limb and the | 
Frame, may be graduated the Lines of Artificial Sines and Tan- 
gents, and Numbers, which will be found of great uſe in the 


Solution of Triangles, which will be of conſiderable conſequence, 
| um the Practice of Surveying. 
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VI. *Tis Requiſite to have a Line of Chords, which the Limb 
of the Quadrant affordeth, being a Line of Chords of a very 
convenient Size, however betwixt the innermoſt Circle, and the: 
Chard and Needle, is a convenient place to inſert ſeveral lines 
of Chords to ſeveral Radizs's, and alſo lines of Right Sines, to 


| be uſed inſtead of a Protractor. 
VII. The Frame of the Table is graduated with lines of e 


=_ Parts calPd Inches, round about, and; ſerving chiefly for 
ifting .of Paper upon the Table. 


VIII. Note that there goeth two ſmall Croſs Bars -over 
the Glaſs and Needle, Centring juſt over the Ceatre- of 
the Needle, with a little Hole in the Centre of the Bars, and 
exaQly over the Centre of the Needle, tv place one of the Com- 
paſs-points 1n, to lay the edge of your Index by, when you are 
to direct the Sights to _ Mark (or Object) ſet up in the Field ; 
which Croſs Bars will alſo keep the quadrantal (or round) plate 
before cut out, from falling upon the Glaſs, to preſerve it from 
| danger of breaking, 


IX. Ihave only one more Principal ' Matter to infiſt on in this 
place, viz. 'That, which way ſoever your work by this Inftru+ 
ment (the PLain T azLE way excepted) you may make 
your Obſervations by every one of theſe ways at once, which 
are before mentioned: I do not mean only at every Angle 
| taken in the Field, but the whole will be confirmed, as well as 
each particular Angle ; all which may appear at one and the ſame 
time from this Inflrument, by working according to the 'T x x o- 
DOLITE, CIKCUMFERENTER;PERACTOR, and Nxx- 
DLE ; and fince T {hall in the following Part make this Afertion 
experimentally good, I ſhall not need to fay any thing more of it 
in this place. 


— 


CHAE. A. 
| LAY . 
Of the Protractor and its ſeveral Divifi- 


al Table: 


Braſs, containing Six Inches in length and three Inches 
and half in breadth, whoſe Limb or Semicircle muſt be Divided 
into 180 Degrees, numbered-from the Left ſide, by 10, 20, 30, 


ons and Scales, fitted to the Emperi-| 


| | _ 
FT"HE PRoTRACTOR 1s inade of a Plate of fine thio| 


—_— 


to 180 : Then beginning at the ſame "ſide again with 190, and, 
ſo progreſſively to 360; which Diviſion of the Ra 
7 | erves 
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ſerves for the ProtraQtion of thoſe Lines and Angles: that "are 
made by that Diviſion upon the 'TAazLx, viz. The Circle of 
the THrkoODOLITE divided 1nto, 360 Degrees. But when 
you are to Protra& the Angles given by that Circle that is Divid- 
ed intoa 120 Degrees, (which. Circle performs the work of the 
CiRCUMFERENTER and . PERACTOR) then. your 
PROTRACTOR mult be Divided accordingly, viz. The Se- 
micircle thereof Divided into 60 equal Parts or Degrees, atid be- 
ginning at the ſame end again, and numbered to 120, which is 
anſwerable to that Circle on the TazLz; which Diviſion may 
be put upon the other ſide of the PRoTRACTOR, 1o thatit 
will. be compleated to all the ſeveral Circles comprehended upon 
the EMyPERIAL TABLE. For the firſt Diviſion, wiz. That 
of 360 Degrees will ſerve f6r that Circle of four 9gos as well as 
one for that purpoſe ; for as the firſt Quadrant of the Limb is 
Numbred to go, ſo tis but counting on from go backwards, 
viz, 80, 70, bo, &c. too, as a little practice, in its proper place, 
will make plain. Then on both ſides are Scales of equal parts, 
Numbered by 10, 20, 30, &c. and atthe bottcm is a Line of equal 
parts alſo, and Numbered by 10, 20, 3o, 40, &c. which Scales are 
to be graduated on both fides of the PRoTRACTOR. 

The uſe of this Inſtrument in all its parts, will beſt appear b 
laying down therefrom the ſeveral Obſervations taken in the Field; 
as the ſeveral Examples in the following Part exemplifieth. 

The making of this Inſtrument is ſo well known to every Ma- 
thematical In{trument-Maker , that I ſhall not need to inert its 
Figure here. = 


—_— —_— w\ EIS 
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Of the ſeveral Inſtruments for Reducing 


Plots to a greater or leſſer proportion, and 
what Method 1s ſafeſt to follow. 


Here hath been Variety of RuLars and other Methods, 
contrived for the Reducing of Plots toa greater or leſſer 
proportion, as ſhall be required ; and that moſt of them to. very 
good purpoſe : As that eſpecially of Mr. Aaron Rathbourn's In- 
vention ; which is a Rular of what convenient length you pleaſe, | 
and a Line drawnthe length thereof, and divided into 1oo equal | 
rts, from the Centre-hole of the Rular, and alſo Numbered 
om the Center by 10, 20, 3o, &c. to1c0; through which 
Centre-hole isa Bodkin, Pin, or Needle, put -through and faſt- 
ned (through the Plot you intend to Reduce) to the Table, fo 
that the Rular may have its liberty to move about its Centre fo 


CON. 
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confin d. But the way of Reducingea Map to any proportion 
affisned that T moſt Melt as the fineſt wy. is MA Par your 
Map over again (from the Map you have taken) by a leffer or 
| = Scale as the Matter is required, though -indeed I cannot 
tay, that rhe wo of Reducing by Squares is much inferiour to 
any, for *tis both plain and prafticable ; for if rhe Map to be 
reduced beincompaſſed with one great Square, zz, Taking in 
\and leaving out ſome little matter of your Plot to be reduced, 
[then divide that Square into, ſeveral little Squares as occaſion 
requires, Which are laid down by ſome known Scale of equal 
| parts, then-obſerve ro make the like number of Squares (leſſer 
or greater according as the, Matter requireth) by a Scale fitting 
the proportion aſſigned, then obſerve what part of the Square, 
any Angle or:Remarkable Accident falls itt, and accordingly 
prick it off by your propoſed Scale in your new or intended 
; Map, and by obſerving the Method, this whole Work may be 
perfected, as ſhall be Illuſtrated by Examples in its proper place: 


_—_ _—_ Sth wu — % — MM... tl. * td. 


—_— 


CHAP. XI 


The Manuer or W ay of making a Field- 
| Book, proper to the ſeveral Inſlruments 
 Jffuing from the Emperial Table. 


OR The effeQting this Matter, providea quantity of Pa- 

per, more or lefs, as the Work ſhall Ire; which bind 
upinto a Long Oftavo, or Semi-Folio, and Divide each fide] 
according to the following Dire&ions : Let the fide of each Leaf 
be divided into five Columns; the firſt is to contain the Names of 
cach Angle Alphabetically, as the Angles A, B, C, D, &e. The 
ſecond and thirdColumns, are for the Degrees and Minutes, Cut] 
by the Index upon the THzkoDOLITE, or the PxgRACTOR, 
or the Angles obſerved by the NzzDLE upon the Chard, for 
the Cix CUMFERENTER and'the Magnetical way ; the 
fourth and fifth are for the length ofthe Lines in the Field-Book, 
in Poles and Links, 


"The Form of the Field-Book. 


7 


Angles. Degrees. | Minutes. |.Poles. Links: | 
A 51 20 © 80 a 
B "WK 45 29 17 
C 76 om OE: 
D 
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There may be two Columns more added to the Right-band, 
for taking Notice of the off-Sets, both to the Right and Left-hand, 
and here Note, for working by the N x DL with that Cir- 
cle of the Chard divided into four go, that when the Degrees 
cut by the Needle in taking of an Angle excced go Degrees, 
from the South-point of the Meridian-line on the Chard, then 
oblecve to inſert its quantity and Coaſting above go Degrees, Viz, 
| from the Eaſt or Weſt-Points. - _ | 
But I ſhall here inſert the method of another Fiz. o-Book| 
to more purpoſe, which includes all the Obſervations taken at 
once, viz, the THEoDoLiITE, PERACTOR, Cikc um 
FERENTER, and NEEDLE, which take as followeth. 


| The Form of the New Field-Book, 


| Circle 2bo 


| The Circle 150] Circle four 90s Meaſure} | 
Angles. | D. M.:| D: M.| Coaſt - D. -M:] Fo. | Li] 
2 Bltoo 15] 33 TS =) 6 aint $ 
; Cliiz 2037 7|]S E 68 goſzo 15|. 
4 D136  5ol4s 371S .E 43. 10138. 19|- 


here for Explanation, 


_u_—_—__AA 


' 'The very Titles of this Field-Book explains it; ef pecrally if the 
former be > a. underſtood, ſo that nothing more need be. ſaid 


CHA P. XII. 


occafions. 


n for all purpoſes, therefore I ſhall inform my Surveyor, 
way or method 1s beſt to be obſerved and pygaQtifed in all 


| I ſhall, treat firſt of the 


——_—_——__— 


Shewting what part of Surveying each way 
. here delivered from the Emperial Table 
1s moſt proper, and fitteſt to be uſed on all 


Arious are the Methods as well as Inſtruments that have 
been cantriv*d and invented, for the perfeQtion of this uſeful 
Art of Surveying,tho? not any one of them ſufficiently tobe confided 


that may happen, in the Practical part of Surveying, which this 
one Inſtrument I call the Emetxiat Tas rx wil perform, 
with as much Celerity and exaQneſs as all the Inſtruments that 
hath hitherto been invented, to proceed therefore methodically, 


what 
Caſes 
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Plain 
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Plain Table, 


Gates, Stiles, with what-ever el 


nt Ee Icome to the 
© Theodoltte, 
of a whole Country : For as the Plain Table 1s-beſt and 


therein : So is the Theodolite fitteſt for the 
and the laying each Lordſhip, in its«due place, true ſhape, and 


populated Places, and whatever places there are of Remark. 
This Inſtrument is very uſeful in taking the Map of a Lord- 
ſhip in Groſs, viz. as tho? it were one intire Ground, which way 
is very helpful in. the Incloſing of a Lordſhip, which is the 
firſt thing in that caſe that ought to be done, and this way may 
be fafely prafticed, in taking the Map and Content of any — 
Foreſt, Park, Chaſe, Wood, or ſuch like, and for taking of di- 
ſtances, whether Acceſſible or Inacceſſible ; in ſhort, *tis fitteſt for 
large and ſpacious performances, and fo I come to the 


. Circumſerenter and Peraftor. 


Both theſe Inſtruments being partly to the ſame purpoſe, and 
in reſpe& of the largeneſs of the | 

ments are the ſame) it will be of tokerable good uſe 1n — 
the Map, and finding the Content of Incloſure, or of a Lord- 
ſhip, and will indifferently ſerve for large matters, as what we be- 


Non merit 


Which is theonly Inſtrument, that ever wis mvented,for taking 
the Map of ſmall Incloſures, and for ſhewing the true Symmetry 
thereof, and for taking the Map of a Town-ſhip, together with 
the Laying all the Lands, Meadow, and Inclofure,, in the ſame | 
Lordſhip, to the Town, as they lie reſpeCtively in the Field, by | 
which Inſtrument may be deſcribed(very aptly)all Rivers, Water- 
courſes, Mountains, -Mills, Ponds, Lakes,' Quarries, - Woods, 
Trees,' and Buſhes, where-ever _— as al{othe Roads, Foot- 
| paths, e 15 remarkable in the fame 
Lordſhip. The Plain-Table is very excellent for taking of ſmall di- 
ſtances, as not exceeding a Mile, and whatever 1s required in this 
kind, it will not fail to perform with admirable plainneſs and 


Which is beſt and moſt' Applicable for the taking of : Mag 
tte 


for taking the Map of a Lordſhip, as the laying the particular 
Grounds one by another,and for the ex do, what 15 remarkable 
eſcribing aCountry, 


quaneity, within the faid County-Map; on which may be de- 
cribed all the Rivers, Water-courfes, Towns, Ancient and De- 


4 
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Degrees, (which 1n both Inftru- 
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fore Intimated in the uſe of the Theodolite, and may very well | 
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merit the Applauſe of all Artiſts, tor the taking of Diſtances, | 


whether Acceſſible or Inacceſhible; and ſo we proceed to the 


| WAG 101.7 _ Chard and Needle. 


—_ 
- 
. 


Tho I1know forme Surveyors that have fo far confided. in 


of the Map and Content, of a: Wood or Foreſt that is bound 


not 'adviſe any Surveyor to lay fo great a Streſs upon this Way, 
thaoatidſt, neceſſhrily have fo little congruity. with truth; For 
firſt; in- —_— Angles in ſmall Greunds, the Angles lying near 


| ; or'the many” ſmall Crooks: in ai River or Watercourſe, 


Secondly, it is ſubje& ro Variation, both. in reſpett of Weather and 
of Tron, that may ſome times accidentally happen to be near it un- 
known to the Artiſt, or Stones of an Iron Nature, in the Ground 
where the Inſtrument is planted, which may alſo cauſe the 
NEEDLE to ſtand from its true Point or reſting Place, there- 
fore ought not to be rely*d upon, as ſo preciſely exact, as the other 
ways before mentioned. But that..which I recommend it for, 
'and indeed cannot well be done any other way, is the takin 


with another Wood or Foreſt, that you are not concern'd into 
meaſure (as very. often happens ,n PraCtice) ſo that you cannot 
the D L £ you may be able to keep a ſtraight line, as near 
to you or from you, according as you are placed. Otherways 
by Obſerving - at every Angle you plant your Inſtrument at, 
w hat ' Angle the NE tpL x makes with the Meridian-Line, 
which diſtance {hall be the true quantity. thereof, and by mea- 
ſuring theſe diſtances with, your Chain, and inſerted into your 


IFitLDp-Boo x, and ſo proceeding round the whole Wood or 
Foreſt : then you may, by the help ot your PRoOTRAcToOoR and 


find its, juſt content or quantity, as ſhall be exemplified in 
its proper place. 


And here obſerve, the Sights taken from the Index, and fixed 
(as in the deſcription page 177 or 178) uponthe TazLE, that is 


i 


| here to be uſed. 


'the Chard and Needle only;' ag-to give in a Map and Content | 
of. Dbrdſbip raken thereby, or other ſmall Incloſures, yet I can- 


e&r:the'N xr ED L& ſhall ſcarce ſhew - the difference betwint | 
lone: Ankle and another, by reaſon of its Parvity and Reſtlefineſs. | 


ſee any conſiderable Way before you ; then: by the direQtion of þ 
EE 
the, Wood fide as you can gueſs, and ſo take the Angles either | 


_ r= 
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FitLp-Book lay down the true Map thereof, and therefrom | 


" 


—_ 
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How to take the Exa# Plot of a Field at one| 
- Station, from whence may be ſeen all the 


: Angles of the Field, by the Plain Table. 


every Corner of the Field, as mn ABCDEFGHIK, 
which let be the Field given to be meaſured; then plant your 
Fable at ſome convenient Place in the Ground, from whence 
may be ſeen all the Angles or Corners therein, as at R, there plant 
your TazLE covered with a ſheet of fair Paper, which is put 
upon the Table as is directed [pave 87: Your Table thus planted, 
lay\your Index upon it, having one Foot of.your Compaſs-points |, 
pricked down on the Paper near the Centre of the Table ; then 
bring -the edge of your Index to the Compaſs-point, as it Re- 
mains fixed in the point R, having your Compaſles in your Right- 
hand thus placed and your Index directed by your Left-hand, turn 
the Index about till through the Sights thereof you eſpie the 
[White or Mark ſet upat the Angle A, then by the edge of your 


Þ you place your T x sL x, cauſe Marks to be ſet up in 


Index draw the line R A, which diſtance Meaſure on the Ground 
with your Chain, which is tound 35 Poles, 18 Links, which take 
from your Scale with your Compatles, and place it from R to A, 
where make a prick with your Compaſls-point. So in Like man- 
ner from the point R direct your Sights to. B, and draw the line 
R B, which diſtance Meaſured with your- Chain, is found 35 
Poles, 8 Links, which take in your Compaſles from your Scale 
and ſet it from R to B, then with your Black-lead Pencil draw 
| the line A B, thus obſerving the ſame Method till the whole Map 
lor Plot of the Field 1s taken. 


SS. Or 
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a "Or if you direct your Sights to every Angle in the Field, and | 
draw lines at length from R, by the edge of your Index, then | 


meaſure each length upon the Ground with your Chain, which 
ſeveral diſtances {o found take in your Compaſſes from your Scale, 
and place them down upon their reſpective lines in your- Ma 
Making a prick at the end of each extent, then with your Black- 
lead Pencil draw {mall Lines from one prick to another, as from 
A to B, and from B to C, from C to D, and fo on, till the whole 
'Plot be Included: n | 

| Concerning the Rules, Authors have delivered about takin 
the Plot of a Field at one Station, from aay:008 Angle thereof | 
from whence all the Angles thereof may be ſeen, I ſhall not 
trouble the Reader, here with an Example, in reſpect,” ns the ſame 


lines, Which: ſhall include the Plot required, | F 
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the method of The 'Theodotlite. 


HE Paper being taken oft from the T a 1 & together with 

the QuadrantaFplate which covers the Needle, at that 
time we ule it as a plain Table, then it "appears according to 
what we deſcribed. in the IX Chapter, v4z, a perfet T n x 0- 
DOLITE CIRCUMEBRENTER PERACTOR,&C. 


DOLITE, firſt plant your Inſtrument at R, turning the Table 
upon the head of the Staff till the N x x o x x ſhall hang dire&ly 
over the' Meridian Linein the Cx xv, there Screw the Table 


Table,” and one of your Compaſs-points by your Right-hand pla- 
ced inthe Centre of the crofs Bars, over the Centre of the Cy av 


of your-Index, and direct the Sights to your firſt mark at A, 


with the former; for if the 'T as L x be planted at any Angle in the | 
/Field, from whence all the Corners or Angles may be ſeen, ?ris.|: 
but direQting your Sights (from the Angle aſſigned), to all the} 
'Angles, drawing lines by the edge of your Index; then meaſuring] 
their reſpetive diſtances upon the Ground, with-your Chain, | 
which Dimenſions take in your Compaſlles from your: Scale, and-| 
ce them ,upon each correſpondent Line, making prick%;at, the} 
| extent thereof, from which with your Black-lead Pencil draw} 


| 


taft, which done having your Index in your Left-hand upon the 


and N®eÞ LE, towhich Compaſs-point ſo fixcd bring the edge 


. |ferving (in the Innermoſt Circle divided into 360 Degrees) what 
Degrees the Index cutteth, which let be 16 Degrees, 45 Minutes, 


How to perform: the Work of the Taft Chapter, 
| by thus Inſtrument, by working according to| 


| 


But to perform the former work according to the T x x 0-- 


which | 


I. Ld 
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which-put down in the Second and Third Column of you: Field-, 


Book againſt A,n the firſt Column, bezng the Angle Nomina- 
ted, then with your Chain meaſure the diftance upon the Ground, 


viz, from R, the place of your Inſtrument (or place of ſtand- 


ng) to A, which is' found 35 Poles, 18 Links, which place in 
the fourth and fifth Column of your Field-Book, againſt A; Then 
after the ſame manner dire& your Sights to B, your ſecond Mark, 
Noting the Degrees cut by the Index, which let be 100:'Degrees, 
15 Minutes, and the diſtance RB, is found 35 Poles, 8 Links, 
which note down in your Field-Book if the fourth and” fifth 
Column (againſt B the Alphabetical name of the Angle in the 
firft Column) and the 100 Deg. 15 Min. 1n the ſecond' and 
third-Golumn. Then direct your Sights to C, hnding-the' De- 

ees\cut by the Index to be r1z Deg. 20 Min. and the! Di- 
Nanke R C, to be 3o Poles, 17 Links, which x11 Deg. 20 Min, 
put down in the ſecond and third Column of your Field-Book, 
and . the length {vo Poles, 17 Links, in the: Fourth and fifth Co- 
lumm thereot: 'Then again Direct your Sghts' to D, and -note 


?; « * 4 
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543-30 ; 
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the Degrees cut by the Index, which will be found 136 Degrees, 

5o Minutes, then meaſure the diſtance R D 38 Poles, 19 Links ; 

then put down D in the firſt Column of you Field-Book, -and 

'| 236 Deg. 50 Min. -in the Second and Third Columns, and 38 

Poles, 19 Links in the fourth and fifth Columns thereof. "Then 

| | Direct your Sights to E, and obſerve the Degrees the Index bw, 
| whic 
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[in the following "Table, from'which the Plot or the Map is to 
'|be protrafted, as we ſhall ſhew. 1n its proper place. 


il Angles. Degrees. | Minutes. Poles. Links, | 
[1 Al 26 45 35 _— 
2 Bl 100 I5 35 - i 
[3 C III - 30 I7 
| 4 Dj] 136 50 38 Ig 
5 E| 154 50 18 I2 
6 1 377 50 35 4 
7 G] 224 30 0 I9 
8 H] 281 5O 32 18 
'9 I] 334 Zo J1 9 
+ SS 6 OW JO I 0 


which let be 154. Deg. 50 Min. and the length R-E, 18 Poles, 12 

Links; which 154 Deg.5o Min. and 18. Poles,12 Links transfer into 
your Field-Book; in their proper Columns as beforedireRted : Then 
dire& your Sights ro F, where finding the Index to cut 177 Deg. 
5o Min. and the diſtance R F, 35 Poles, 4 Links, all which puf 
down in your Field-Book according to the aforegoing DireQtions : 
Then dire& your Sights to G, and Note the Degrees cut by the 
Index to be 224 Deg. 3o Min. and the diftance R G, 28 Poles, 19 
Links; all which put down into your Field-Book as before : Then 

dire your Sights to H, ftill Noting the Degrees cut by the Index, 
which let be 281 Deg. 5o Min. and the diftance R H, 32 Poles, 
18: Links, which Note down in your Fteld-Book : Then dire& 
your. Sights to I, Noting the Degrees cut by the Index, which 
we find 334 Deg. 3o Min. andthe length R_ 1, 31 Poles, 9 Links, 
which accordingly put down in your Field-Book : 'Then dire& 
your. Sights to K,' your laſt Mark, obſerving the Index to cut 

342:Deg; 3o Min.. and the diſtance R K, 22 Poles, 10 Links, 
theſe Note down in your Field-Book alſo : So will you have the 
whole Epitome of your work in your Field-Book, which ſtands as 


— ——— — 


GM AF. YL 


How to perform the Work of the laſt Chapter, 


from this Inflrument, by working according 
to- the Peractor. 


only in the diviſion of the Circle, for tis but making uſe| 
of the Circle divided into 120 degrees, and the Angles cut ac- 
cordingly by the Index, will ſhew the quantity of each Angle| 


, 'He difference between this way and the former conſiſts 


from | 


——_ 


———. 


- 


According to which method proceed in 
Angles, and expreſs them, with the le 


our Field-Book, in all. reſpeQts as the 
will he the thing pQcd, 


; 
i 


| Fr 
RI 


South, 


Index cuts, which let be be 33 degrees, 25 minutes, which with 
the length R B, 35 Poles, 8 Links, put down in your Field-Book. 


taking the reſt of the 
h of the lines, taken in 


the Field with your Chain, in your Field-Book, which will be 
the exat Epitome of your whole work, and will ſtand thus |} 


Angles. | 


% 
/ 


—— — 


| Angles. D. Theodolite. M. D PeraQtor. M. | Poles. | Links. 
I Aſi6 45 5 35] 35 | 28 
2 , 'B|160 15 33 25] 35 | 8 
113 C| 11 20 37 71 30 17 
114 D] 36 50,45 37] 35 | 19 
115 E | 154 5o 51 37] 28 12 
0 F[177 591 59 i7] 35 4 
17 G| 224 301 74 50] 28 | 19 
8 H | 281 50} 93 nl 2s ff Us 
J I 1334 $O|ILL = 3 1 $9 
to K | 342 D_ 114 10] 22 IO 


"Angles. | Degrees. | Minutes. 'Poles. | Links. 
Shs y--3 89 35 18 
[2 B 5.9, 1.939 8 
14 D] 45 {| 37 38: | 19 
[5 E gx: [-39: + | - 1x I2 
L281 1 2 
T7 7 50 2 I 
8 ' Hf 53 57 32 is 
9 ey III zZ0 31 9 
[bd VC. £24 ro, 6. IO 
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| and Minutes, 
ſomewhat larger then the reſt, to the end, that one thereof may 


'|ſhew the Degrees and Minutes according tothe T yxopoLiTE, 
[and the other according to the PxtxacTox, as the following 
| Table-better than many - Words demonſtrateth. 


i 


By thus. Table, and what I have juſt now faid, *twill be eaſy to 
perceive the great advantage of this Inſtrument, which not only 


performs the work ,of theſe two Inſtruments at one and the fame | 


time, but-confirms#he work of both at the fame Inſtant. And 
becauſe the work is performed both theſe ways at one and the 
ſame time, and at the ſame labour alſo, I ſhall therefore in the fol- 
lowing Chapters demonſtrate the work of both the T x x 0- 


[poLITEandPERACTOR together, by obſerving the Angles 


in both Circles, and by transferring them into the Field-Book, 


|as this laſt Table directs, in reſpect, *tis much more helpful and in- 


| 


telligible, 
CHAP. 


—— 
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| Thus you ſee the work is the ſame with the former, in its kind | 
land Degree, and both performed at one and the ſame time, and; 
.|may be ſo noted down accordingly in one and the ſame Field- 

| Book, by making only two Columns of the 


g v*.v 
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CH A P. XVII. | 
To perform the work of the laft Chapter, by 


the Circle upon the Table, that 1s divided 
into four 90%: And alſo how the work 0 
theſe three laſt Chapters (by this Infiru- 
ment) may be moſt compendiouſly performed 
at the ſame time. | | 


N the performing of the aforegoing work by the Circle on 
the T a Bs L x divided into four 90% you muſt have your Field- 
Book ordered accordingly, which is to be divided for this purpoſe 
into three Columns ; the firſt is to contain the Letters and Figures 
progreſſively, being the Name and Number. of each Angle; the 


5 _— Bb * WS C 


ſecond muſt be of conſiderable breadth, ſo that it may contain 
the Number of Degrees and Minutes cut by the Index,and alſo the 
Quarter of the Compaſs in which the degrees are cut by the Index 
from the North or South points, towards the Eaſt or Weſt; Ln 
O o thir 


| 


"— 


S— 
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; | which denotes the firſt Angle, known by the Name A: Second- 


third Column is to contain the Poles and Links, being the length 
of each line taken in the Vield. But before you proceed to 
plant your Inſtrument, ſet up marks in are corner of the Field, 
asat ABCDEFGH IK, whichdone plant your Inſtrument 
@ before) at R, with the NzzDLE hanging creatly over the 
Meridian fine in the Cu a xD, with the North end toward you, 
in which poſture Screw it faft, then as in your former Chapter 
dire& your. Sights to A, Noting the Regrees cut by your Index 
irr the aforenamed Circle, which let be 16 degrees, 46 minutes, in | 
che North-Raft quadrant, and the length of the lime R A, 35 
'Poles,. x8 Links, which put down in your Field-Book, as the 
following Table direQs, viz. place i the firſt Column 1 and A, 


ly ſet down 1n the ſecond Column 16 Degrees, 45 Minutes, 
which is the quantity of the Angle, from the North towards the 
Eaſt: Thirdly place down in the third Column the length of 
R A, 35 Poles, 18 Links. Then dire&t your Sights to B, Noting 
the Degrees upon this Circle that the Index cuts, which let'be 
79 Degrees, 45 Minutes, S E, that is, ſo many Degrees from the 
South towards the Eaft, and the length R B, 35 Poles, 8 Links, 
all which Note down in your Field-Book according to the for- 
mer, diretions. Then dire& yout Sights to C, where finding 
|the Degrees cut by the Index to be 68 Deg. 4o Min. S E, and 
the line R C, containing 3o Poles, 15 links, which Numbers as 
before write down in your Field-Book. Then direct your Sights 
to D, obſerving the Index to cut S E. 43 Degrees, 10 Minutes, | 
and the line R D,containing 38 Poles, 19 Links, whichaccording- 
ly place down in your Field-Book. Then direct your Sights to 
'E, Noting the Degrees cut by the Index to be S E, 25 Deg. 10 
Min. and the line R E, 18 Poles, 12 Links, which place in your 
Field-Book. Then dire& your Sights to F, Noting SE, 2 Deg. 
ro Min. andthe line R F, 35 Poles, 4 Links, which place down 
in your Field-Book. 
| 


| Angles, | Coaſt, D. MP. L. 
F A|INE. 1u6 a45}35 18 
2 BjSE. 79 45135 6 
3 C|SE. 68 4oj3o 15 
4 D]SE. 43 i10]3S 19 
5 E |SE. 25 T0016 12 
6 F | SE. 8, JS £2 
7 G|SW. 44 3zoſ28 19 
$ HINW. 978 1o[32 18 
9 I |NW. 25 zoj31 9 
io __.KINW. 17 3oſ22 10 


By thus much ?tis eafie to perceive how the reſt of the Angles 
are to be taken, with the length of the ſeveral Lines leading to 
each 


— 


TD —— 


'%s 


% 


4 . Li . 


j. "Ol 


man bes & Pe?" IO ae. amd. wn OY 
- 


The rt f SURVETING:\ gs 


"Rs. 7 IR 


CO ———— 


> Y” 
a 
{ 

- 


each Angle, and alſo how to place them in your Field-Book : 
which done, the whole Work ſtands in, your Field-Book as the 
Aragoing Table dire&s; from which* your Plot is to be Pro- 
rracrec. 


; IK WY aght, *\\ \ g | - \ A ql Vp | d \ 
11-1 | © | Girdle360) Circle. r20] Circle four.go% | Meaſure. 
| — _ —_— n ; 4 
Angles. D.- -\M-.]D.., MM. Coaſt. .D. M-}Þ..” L 
I Al16 4515 35|NE. 16 45|35 18 
2  Bhlioo :: I5|33 | 25 SE. 79 . 45135 8. 
|3: Ch|irr-+ 2037 *7|SE. 68 '40[3o 15 
| 4 Dj136' 50[45 37|SE. 43. 10[38 19 
$ + -'Elig4 +. .50[5L.. .: 37 |SE. :25 -10|38. 18 
6 F177 - $0[59; - 17|SE. 2. Io 35 4 
7 G:j224-” 30[74 5o[SW.: 44 30|2 _ 
8s H]28zx - 50193 57 [NW.-. 78 10|[32 18; 
9: I}334 - 3oſiiz _30[NW. 25 30[31 9: 
10 K[342 730[114.. 10|[NW, 17 3oſ[22 10 
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may all-be performed at one and the fame time; for the direCtions 
are alike in all, of them, only obſerving to enter the.quantity of 
each Angle into your Field-Book from each Circle into its pro- 
per Column, as the Table Demonſtrates. And tho? in theſe 
three lat Chapters, I have largely treated of each ſeveral way, 
becauſe it might beſt ſuit with the humours and qualifications of 


his Obſervation of all the three Circles at once, for the Index will 
cut all the Angles in the three ſeveral Circles-at one time, and 
your Field-Book, as in this laſt Table, -may be made with as lit- 
tle trouble to contain the Theodolite, PeraQtor, and Circle of 
four 90% the work of which three Inſtruments you ſee is performed 
at one operation, with the ſame eaſe and labour that any one of 
them takes or requires, which is a ſure way alſo to prevent 
miſtakes, by comparing the correſpondent Numbers of your ſe- 
veral Angles in your Field-Book, by conſidering the proportion 
one Circle bears to another. 


And here Note, that the work of theſe thr eelaſt Chapters| 


all Artiſts, yet Ido wholly recommend the ſober Artiſt, to make} 
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[How to take the Plot of the aforementioned} 


lat A, there Screw your Table 


{ the Diviſion of that Circle of 360 Degrees it cuts 16 Deg. 45 | 
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Ground, by uſing the Inſtrument as a Cir- 
|  cumferenter, er Chard aud'Needle. + 
UR Firſt buſineſs is to fit thSEmMyERIALTABLE to 
a CixCUMFERENTER, O&c. which is done by taking 
the Sights from the Index and Screwing them upon the Meri-| 
dan line on the Table, as was direQed in the 7th Chapter, fo 
that the fights thus placed, are fixed to the Table, and move as| 
the Table moves, and the Angles (by the Degrees in the Chard) 
are to be obſerved from the South end of the Needle, by any 
one or alt the: Circles in the Chard, as we have inftanced in the' 


work of the three aſt Chapters, for as the work: of the three 
laft Chaprers was performed by the Index cuttmyg the feverat Cir- 
cles upon the Table, ſo the work may be ecffetted by the three | 


& 

Circles fo feverally divided in the Chard, by the Needle {accor-| 
ding to the moving of the Table). making the fame Angles on | 
the ſeveral Circles of the Chard ; and 'becauſe ÞF would not be 
prolix- I ſhall obſerve the Angles to. cach Circle the Needle 
makes, tho? I cannot but moſtly recommend the Circle. of the | 
'Circumferenter,. divided into 120 Degrees : However fince I| 
ſhall exemplifie the work in all the three Circles at once, lea- 
-ving the Surveyor to take his Choice which one, or all the Cir- 
cles at one time he will make uſe of, and by referring to the 
Figures in the three former Chapters, which are applicable to 
= 00 ang of the three Circles inn the Chard ; we luſtrate as 
olloweth. | 


TR EXAMPLE. 


-* Firſt, ſet or placi marks in all the Angles or Corners of the| 
Field, as m ABCDEFGHIK, then plant your Table Horo- | 
'zontally at R, with the Flower-de-luce towards you, turning it 
gently upon the Staff till conn the Sights you efpie the Mark 

{, and obſerve what Degrees in 
'the Chard the Needle hangeth over in each Circle, which in | 


Min. and 1n the Circumferenter-Circle divided into 120 Deg, 
'the Needle cuts 5 Deg. 35 Min. and in the Circle of four gos; 
the Needle js. found to reſt upon NE. 16 Degrees, 45 Minutes, | 


"Fof the laſt Chapter, in the Example of the Field-Book ; which 


"and the G_ R A, meaſured on the Ground by the Chain, 
'is found 35 Poles, 18 Links, all which Numbers note down in| 
-your Field-Book according to the laſt directions (for this purpoſe) 


done, 
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|done, unſcrew your Table, andturn it about as 
{the Sights you eſpie the Mark at B, there ſcrew it faſt, Noting 
" 1rhe of the ſeveral Circles the' Needle /hangeth over 
hb gr le | | i 5 
[which 1n that of 360, is found roo Deg, 15 Min. in'that of 120, 
is found'3 3 Degrees, 25 Minutes; in the foar go SE 79 f 
45] Min. and the length R B, contaming 35 Poles, 8 Links, all: 
| which Note down in your Field-Book as before, then according 
ro the former direQtions, dire (by moving the Table) the Sights 
to C, where the Needle 1s found to reſt upon 111 Deg. 20 Min. 


before, rill chrongh 


[7 Min. in that Circle divided into 120, and alſo 
- f reſts upon SE 68 Deg. 4o Min. in the Circle of four 905 and the 
length R C, is found to contain 30 Poles, bb Links, all which 
Numbers accordingly place down in your Field-Book: And thus 
much: is enough to ground a mean Capacity in the performance 
of the reſt, for by obſerving; the ſame Rule or Method, you can- / 
not fail, and the Work m your Field-Book ſtands as the laſt 
Table in the laſt Chapter direQs, from which the Plot is to be 
' [ProtraQted, as by the next Gogh 
| Note, That whenſoever the Plot ofa Ground can be taken at one 
Station, be jt in any Angle thereof, or in what other part of the 
Ground ſoever, the former direQtions hold good for the Perfor- 
mance thereof; for the Angles and Lines being taken according 
to the preceding direQtions (though different in - reſpe& of 
| the Seation's Situation) and w—_— y entered into your Field- 
{ Book, the Plot may be Protrated thereby, and be the ſame as 
{if drawn from obſervations made 1n any other place of the aid 
Ground. 


[im the Circle divided into 360 Deg, and cutteth alſo 37 Degrees, 
e' Needle 
go 


| 


— - — — — 
= 
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CHAP. XIX. 


[To lay. down or ProtraCt upon Paper, the Work 
of the former Chapters. 


[. IRST, draw a Line (your Field-Book lying before you) 
that ſhall repreſent the Meridian Line, or a line that ſhall 
point North and South, as in the figure of the 15th Chapter, 
| which is CharaQtered at either end with Nox THand Sou TH; 
then according to the Circle your Angles were obſerved by, whe- 
ther upon the Table by the Index, or in the Chard by the Needle, 
1 make uſe of that ſide of your PROTRACTOR that is gradua- 
red accordingly; then make choice of a convenient Place upon 
your fair Paper, that may repreſent your Station, or place of Stand- 
Ing as at (by referring to the Figure inthe x 5th Chapter) R, upon 
which point, place the Centre of your Protrattor, laying the 
Meridian line of your ProtraQor direQly upon the Meridian line: 
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of your Paper, as it is before repreſented with the Arch towards 
your Protraftor, reſting in this-poſture, look inyour Field-Book 
for the quantity. of your. Firſt Angle at A, which (according to 
* this diviſion-of 360) is found 16 Degrees, 45 Minutes; theretore 
againſt 16 Degrees, 45 Minutes, in the Limb of your Protrattor, 
{| make-a mark or prick upon the 'Paper. git bn... 
H. Then finding your Second Angle at B, to.contain 100 De- 
orees, 15 Minutes, make a mark upon the Paper againſt 100 De- 
grees,-15 Minutes, of-your Protrattor. , .' .,' 
III. Alfo finding your third Angle at C to contain 111:De-| 
grees, 20 Minutes, againſt which in the limb of your ProtraQtor, 
make a' mark alſo. A | \ 
TV. Your fourth Angleat D, is found by your Field-Book to 
contain '136 rees,; 50 Minutes, againſt which in the limb 
of your, Protrattor, make a mark-upon your Paper. "S814 
V. The Degrees obſerved -at your fifth Angle at E, is found 
154 Degrees; , 50 Minutes, againſt which Number in your Pro- | 
tractor make a prick Upon your Paper. — ; "4 
VI. Accordingly obſerve what Degrees are at the fixth Angle at 
F, which'is found 177 Degrees 50 Minutes, which prick off from 
the limb ,of your Protractor upon- your Paper. , at | 
.. VIE. .Then obſerving what Degrees are made at the AngleG, 
| which is found to contain 224 Degrees, 3o Minutes, wherein ob- 
ſerve that as 224 Degrees, 3o Minutes, 1s Sreater then. 180 De- 
| grees, 'The Arch of your Protractor muft therefore be turned 
downwards, ſtill keeping .the Meridian line of. your ProtraQtor 
| upan the Meridian line of your Paper, in which poſture it-is to 
lye till your work be finiſhed, 

* ' Then obſerve the 224 Degrees, bs Minutes upon your Pro- 
[tra&tor, againſt which make a mark upon the Paper as before. 
{Thus according to the preceding direQions prick off the Angles 
{H,1I, and K, from the Degrees .1n-the limb of your Protra&or ; 
| which boing done, take your Protraftor from the Paper, then 

lay a Rular from the point R, to each prick-mark made il your 
|Protractor and draw obſcure-Lines, as RA, RB,-RC, &c.; then 
|take the-particular length proper to each Angle (as-your Field- 
| Book direQs)- from your Scale, and- place them upon their re- 
|ſpective Lines, as from R, to A, 35 Pokes, 18 Links, which take 
from the Scale treated of in the third Chapter, and place it from 
|R,to A; likewiſe from R, to B, was found 35 Poles, $ Links, 
which accordingly take from your Scale, wt ſet from R; to: B; 
thus by obſerving this method, being diredted accordingly by your | 
Field-Book, the length of all the other lines' may be jM off, as 
| the Field-Book , and the Figure Demonſtrates; which done, draw 
[lines from prick to ,prick, as from A, to B, and from B, to C, 
from C, to D, and from D, to E, from E to F, and fo round to 
A, which includes the Plot required. 
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CHAP. XX. | 
To take the Plot of a Field at two Stations by| 


the Plain-Table, when all the Angles can- 
 n0t be ſeen from one place or Angle therein. 


OUR Quadrantal Plate laid over the Chard and Needle 
' and the Table covered with clean Paper;. and the Sights 
firtt raken therefrom, and Screw'd upon the Index; having thus 
fnted your Inſtruments and in the Field you are to Meaſure and: 
to take the Plot thereof, which cannot be done at leſs than two 
Stations , inreſpett all the Angles cannot be ſeen from any one 
place of the Ground. We 
will therefore ſuppoſe 
this following, Kgure to 
be a Field or Ground to 
be Meaſured, Noted 
with the Letters AB C 
DEFGHIKLMN 
O, which is apparent e- 
nough (ſuppoſing no Hills 
to be init) that 1t cannot 
be performed at any one 
Station , from any one 
Place therein, by reaſon 
all the Corners cannot be 
ſeen from any one place 
therein. | | 
" Firſt then make choice 
of two convenient places, 
wherein all the Angles 
may be ſeen, which Sta- 
tionary diſtance let be as 
long as convenient . you 
can, as P and R, which 
are to be your Stations or 
places of ftanding, where- 
from all the Angles may 
be ſeen and' taken : This 
confidered , and-Whnes 
ſet up mall the Angles,place your T a s 1 at P, where let it be faſt 
'Screw*d, with reſpect to the Situation of theGround,foy the better 
bringing theW ork all upon the Table, then direct yourSights(as di- 
reed in the 14 Chapter) to all the Corners or An ſes, within 
Sight; as to A BCD EFG, drawing lines by the edge of your 
Index towards each Angle, as the orice lines here denote, which 
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done meaſure every one of the lines on the Ground with your 
Chain, and Note them down from your' Scale upon the corre- 
ſpondent lines; your T A s L x remaining fixed, direct your Sights 
'to the other Station at R, and draw a line at length at the end of 
your Index as X Z, then take up your Table, aid nieaſure (as yoii 
80 along) the ſtationary diſtance PR, which is found 82 Poles, | 
4 Links, which place from P, to R, by help of your Scale and 
Compaſſes. FOgTIns | 

Secondly plant your T A s L x at R,laying the _ of yourIndex 
upou the Stationary line R P, and turn the Table gently about 
(upon the head of your Staff) till through the Sights you eſpie your 
firſt Station at P, there ſcrew it faſt ; then direct the Index from 
\yourStation atR,to all the other Angles,as to HI KLMN O, and 
draw obſcure lines by the edge of your Index as before ; which 
done, meaſure with your Chain from your Station to each, Angle, 
which ſeveral diſtances take in your Compaſſes, from your Scale, 
and ſet them from your Station at R,toHIK LM NO; laſtly 
draw lines from prick to prick, as from-A to B, from B to: C, trom 
C toD, from D to E, from E to F, thence to G, and fo to H, 
and ſo on.to I KL M NO, which Includes the Plot upon your 
Table, being the exact Map of the Field, as was required. 
Note, that it often happens by the Irregularity of the Fences, or 
[by Hills Obſtruding your Sight, that more ſtations than two are 
required, of which Caſe the 23 Chapter will fully inform you. | 
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CHAT. XXL 


| How to take the Plot of a Field at two Stati- 
ons, by the Circles on the Table, or accor- 
ding tothe Theodolite, Perator, EFc. when 


all the Angles cannot be ſeen from one place 
or Angle therein. 


AVING made choice of two convenient places,(from which 
all the Angles or Corners of the Ground may be ſeen, as 
at P,and R) for your two Stations, plant your Table at P, turn- | 
ing it upon the head of the Staff, Bi the Needle hang dire&tly 
over the Meridian line in the Chard, there ſcrew it faſt ; then as 
is directed: in the 15 Chapter, dire& your Sights to all the An- 
gles in view, v4z. to A, B,C, D, E, F,G, and obſerve the Degrees 
[cut by the edge of your Index, upon one or all the three Circles 
[upon the 'Table,. and Note the Angles (from each Circle) down 
[in your Field-Book, with the length of each line, as here you 
|{ee; which done, dire& your Sights to R, your Second Station, 


| where 
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|'where finding the edge of the Index (Gn the Circle of 360) to 
cut 41 Degrees, $8 Minutes, which 'note down in your Field- 
10r 


Book, in a ſpace for that purpoſe, which 4r Degrees 3o Minut! 

is-called .the difference iof Meridiags: Having has Eniſhed chi 
part of the Field, remove your Inſtrument to your other Stati- 
on at R, (meaſuring the. Stationary diſtance ' as-you come on) 
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and laying the Index upon 41 Degrees, 3o Minutes, the difference 
Meridans turnin bg as Ei till through the Sights 
you eſpie- the mark ſer up at your firſt Station art P, fo will the 
Needle (as before) hang over the Meridian line in the Chard, 
in which poſture Screw it faſt, then dire& your Sights to the 
remaining Angles viz. to M, N ry I, K, L, noting the Degrees 

| p Wl 
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| 'the | Circle 300| Circle 120] Circ. tour TI Meat. |Sta- 
[| Angles. [D. M.]D. M.|Coaſt. D. M. |P. L.|tions 
IIA I|8 3o|2 5o|NE 8 30 14 02 |& 
1]B 2 | 24 4518 15]NE 24 45| 23 03 5 
1]C 3 |64 00|21 20|NE 64 oo| 20 10 |& 84 
4\209 goldg $57|SW' 29 go[igi8 fu w 
EF $5[|244 3o[81 30 [SW 64 30] 16 07 5 
6 291 30197 i0|NW 68 zo| 20 I5| 


cut. 
T 
Statianany -Diſtance, which is here 


The Field-Book. 


{ To perform the aforegoing Work, by uſing the three Cir- 


{the Table) or according to the Circumterenter, Chard and 


* . ——T 
— —— 4. £6. . Soo 


1 wall &nd the Needle to cut the ſeyeral Circles in the Chard, on 


bo le NPR, 41 Degrees, 3o Minutes, called the difference 


of Meridians. 

M. 1|27 zol 9 10|NE 27 30j2118| 
N 2|58r 101] 27 03] NE 81 10|2310[o . 
10 31103 10]34 23]SE #76 50119 16 + hon 
H 4 | 161 15153 45]SE 18 45[23 09] 8 © 
I <5|173 5557. $8|SE 6 o5|3002|85 
K 6|223 35 74 32|[SW 43 35|28 16] 2® 
L__71264 4aol88 _13|SW 384 4024 18|t 


Performed Ly the Chard and Needle, 


cles in the :Chard (being divided in all reſpeAts with thoſe on 


| Needle. 

Firſt take the Sights from your Index, and Screw them on 
'the Table as is directed in the 7th and 18th Chapters, then by 
directing the Sights (which is done by turning the Table upon 
the head of the Staff) to each Angle, viz. to A, B, C, &c. you 


the fame Degrees and Miputes as the Index did the Circles on the: 
Table, which needs no further Ay wn to perform the whole 
| Work; for the direQtions are the fame in all reſpes, the Needle 
pertorming here what the Index did there, and the Field-Bogk 


79 ways different, {o that *cis ncedleſs to make any tedious (or | 
| 4art 


CHAP. 


her) repetitions. 
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CHAP. XXII 
Hmw to protraft the work of the laſt Chapter. | 


' | JO. avoid trouble, we ſhall refer to the aforegoing Figure. 
 *& Firſt then, draw the Meridian line SPN, let P repreſent 
; four firſt Station, upon which point place the Centre of your 


the Meridian line of your Paper, at which time having your 
Field-Book before you, prick off the Angles (according to the 
diviſion of 360, ' in refpe&t the differerice of Meridians is 
,noted from that Circle,- which might at the ſame time alſo 
have been noted from both the other Gircles, as every mean Ca- 
[Jace may underſtand) as your Field-Book direQts; and draw 
lines from P, through theſe Marks, upon which lines ſet off the 
ſeveral lengths (taken in the Field) from P, as you find them 
; ColleQted in your, Field-Book. _ 

| The Obſervations of your firſt Station being, thus finiſhed, be- 
fore you remove 'your Protrattor make a mark againſt 41 De- 
' grees, Zo Minutes, which is for the difference of Meridians, and 
draw the line P R, upon which line from P, ſet off (your. Stati- 
onary Diſtance) 82 Poles, 4 Links, to R ; then upon the Statio- 
| nary point R, place the Centre of your Protractor, as before, 
moving it up and down until the line P R lyes Juſt under 
41 Degrees, 3o Minutes, to which place hold it faſt, and there- 
from- prick off all the Angles ( taken at that Station) by the 
limb of your ProtraCtor, as your Field-Book informs you ; through 
which pricks ' draw lines. from R, and ſet'off therein the reſpec- 
tive diſtances as they are noted down in your Field-Book : Laſt- 
ly, through which Points thus prickt off, viz. ABCDEFG 
HIKLM NO, draw lines, which ſhall include the true Plot 
of the ſaid Field upon your oe gh 

| | (A Here Note alſo that if all the Angles could not have been 
obſerved but that of neceſſity more Stations would have been 
required to have perfeQted the Work, it had been but obſerving 
the next Stationary diftance, or difference of Meridians, viz: by 
 dire&ing your Sights from Station to Station, in the ſame order 
as in the laſt Chapter is direQed, taking all the Angles (with 
the length of the lines) in View at each Station, and fo proceed- 
ing from Starion to Station till the whole be finiſhed, as pre- 
ſently we ſhall further explain. 


-” 


Pp 2 


| 


'ProtraQtor, laying the Meridian line of your ProtraQtor upon 


a. AD 
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vers Stations,when all the Angles cannot be 
ſeen from one, two, or more Stations, by 


the Plain-Table, by going round about the 


ſame. 
| ET this Irregular Plot Noted with ABCDE FGHIK 


or Plot is required, 
L, Firſt therefore, make Choice of the moſt convenient places 


gles may be ſeen from them. 

H. Secondly, ſet up Whites in all the Angles of the Field, 
otherways you muſt cauſe a Man to. move from Angle to Angle, 
as you g0 along, with a ſheet of White Paper pinn'd upon we 
breaſt. 

III. "Then plant your Table at R, fitting it to the Situation 


Screw it faſt ; then from your firſt Station at R (upon the 'Ta- 
ble which repreſents the Place of your ſtanding 1n the Field) 
dire your Sights to your ſecond Station at S, and draw a line 
by ay edge of your Index, which call your firſt Stationary line ; 
then dir G 

h, drawing lines by the edge of your Index ; then meaſure their 
reſpe&ive diſtances with your Chain, from your Station-hole 
under the Table, hence the diſtance from R to A, is found 3 Poles, 
which take from your Scale and fet from Rto A; Then from R 
tod, is 5Poles, 10 Links ; from R to #, 6 Poles, 2 Links ; and 
from R to Þ, 3o Poles, 4 Links: All which diſtances take ſeve- 
rally from your Scale, and place them upon their reſpeQive lines; 
then with your Black lead-pencil draw lines from theſe points, 
viz, from A to 3, froms to YV, from # to F, ſoare all the Angles 
taken, at your Firſt Station : But before you remove your Table 
direct your Sights to the Wind-Mill at N, and draw a line at 
length by the edge of your Index, then take up your Table and 
Meaſure your Stationary line from R to S, which is found 104 
Poles, 16 Links, which ſet from R to S. 


on the edge (or cloſe by the fide) of your Stationary line, and 
turn the Table gently about upon the head of the Staff, till through 
| the Sights you efpie your firſt Station at R, there Screw it faſt 
then from your Starionary mark upon your Paper at S (which, 

always 


—_—_— 


T's take the Plot of any Irregular Field at di-| 


&c, repreſent ſome Irregular Field or Ground whoſe Map| 


for your Stations, which are at R,S, T, V, W, which Stations | 
will perform the Work of the whole Ground, ve. all the An-| 


of the Ground, which is eaſily done by bear inſpe&tion, and | 


IV. Plant your Table at S, laying the edge of your Index up-} 


CS” Ki 


our Sightsto all the Angles in View, as to A, Gd, %,1| 


| 
| 


| 


| 
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always repreſents*your place of ſtanding on the Ground) dire& ; 
your Sights to B Gohich is all the wry © View at = Stati- 
on) whuch diſtance on the Ground is 3 Poles, which take 
from your Scale and ſet from $ to B; then with your Black lead- 

il draw the line A B : Then dire& your Sight to the Wind- 
Mill, and draw a line at length by the edge of your Index, and | 


WT wo 
99.00 


where theſe two lines Interſe& one another at N, there place the 
Mill : By which Method you may Protratt any thing that's remark- 
able in the Ground, as Ponds, Trees, Buſhes, &c. Then direCt 
your ſights to T your third Station, and dtaw a line by the edge 
of your Index, then take up your Table and meaſure the Statio- 
nary diſtance from S to T which is 25 Poles, 2 Links, which 
take from your Scale and ſet from S to T. ay 

» Tilant 


—_ 


s \ 


| 206 The Artof SURVEY PING. 


_— 
4 
x 
. 
: 


* 'V. Plant'your Table at T, laying the edge of your Index up- 
on: the Stationary line S$ T, and turning the Table gently about 
till through the Sights you eſpie your'Stationary mark at S, there 
Screw itfaſt; then dire& your Index to all the ſeveral Angles in 
view, -as from T to C, from T to D, from T'toBE, from T to F, 
from T'to'G, and from T to H; then meafure theſe ſeveral di- 


your SC 
| ſpetive lines, as from 'T to C, is found 9 Poles, 2 Links; from 


your Compalſs-points by the edge of your Index ; then take up 


your Table and meaſure your Stationary diſtance from 'T to V, | 
which is found 55 Poles, 16 Links, which take from your Scale and | 


and Place from 'T to V. 
VI. Plant your Table at V, laying the edge of your Index up- 


[take from your Scale and ſet from V to IT, upon your Paper ; the 
{| diſtance V K is found 11 Poles, 15 Links, which take from your 
Scale and ſet from V to K ; likewiſethe line V L, is found 9 Poles, 


| Links, which take from your Scale and ſet from V to M ; then 
[| meaſure the diſtance V N, which is found 25 Poles, 3 Links, 
'| which alſo take from your Scale and ſet from V to N ; then take 
;| your Black lead-Pencil and draw the lines, HI, IK, KL, LM, and 
| MN ; then direct your Sights to your laſt Station at W, and draw 


| ble ; and the Stationary diſtance V W, which 1s found 98 Poles, 

{| take from your Scale and ſet from V to W. 

'| VU Laſtly, plant your 'Table at W, laying the edge of your 

|| Index upon the Stationary Line V W, and turn your Table gent- 
ly about till through the Sights you ſee your laſt Station at V, 

there ſcrew it faſt; then: from your Stationary mark at W, di- 


— 


ſtances upon the Ground, which ſeveral diſtances taken from | 
ak, and prickt off from your Station at T, upon their re-| 


1 T 0 D, 15 Poles, 16 Links; from 'Tto E, 15 Poles, 1o Links ;| 

from 'T to F, 8 Poles, 5 Links; from T, to. G, 27 Poles, 2 Links; | 

land from T to H, 29 Poles, 15 Links: Which ſeveral diſtances 

| (as I faid before) take from your Scale and ſet off upon their | 

| IreſpeQtive lines as here you ſee ; then with your Black lead-Pencil | 
| draw the lines BC, CD, DE, EF, FG, and GH ; which done di- 

re&.your Sights to V, your fourth Station, and draw a line with | 


| [rect your. Sights to all the remaining Angles, as to O, P,Q, X, 

Y, ayd Z,; which doneimeaſure each ſeveral line with your Chain 
| jupon the Ground, wſlich from W ro O, is found 21 Poles, 3 Links, 

which take from your Scale and ſet from W to 0; then trom W 
to P is 18 Poles, 1oLinks,which ſet of by your Scale from W to P: 
then from W toQ ,1s 7 Poles 17 Links, which take from your Scale 
1k , | and 


—_— Tr” — — — ST m—_— _ 


on your Stationary line 'T V, turning the Table upon the head |: 
of your Staff, till through the Sights you ſee your Station at 'T, | 
in which poſture Screw it faſt; then direct your Sights from your | 
Station at Y, to all the Angles in view, as to I, K, L, M, N, and| 
{| meaſure their diſtances (from your place of Standing) on the | 
j| Ground, which from V to I is found 7 Poles, 16 Links, which | 


'|18 Links, which ſet off from your Scale from V to L ; then mea- | 
'[{ure the diſtance V M on the Ground, which 1s 22 Poles, 10þ 


11a line by the edge of your Index, which done take up your Ta- | 


? — 


_— 


ts. — 


| 


and fer from-W-to Q ; then from W to Xis"r2Potes, -18 


Links, whick ſet from W to Y ; laſtly from W to Z, the length 
of the Ground-line, is found.33 Poles, 10 Links, which alfo -take 


| from your Scale,. and ſet from W to.Z.; then with: your Black- 


lead-Pencil draw; lines'from: prick to prick, viz. from N to O, 
from O to P, from P toQ, from Q to X, from X to Y, from 
Y to Z, and from Z to'h , which -includes and compleats "the 
whole Plot or Map of your Field as was required. 


| Performed another Way by the Plain-Table. 


In very Irregular Grounds where you meet with the advan- 
tage of drawing long Stationary lines, you cannot ſee all the An- 
gles from each Station, but in going on your Stationary line, all 
the {itrle Crooks-in the Hedge, River, Gutter, &c. maybe ſeen : 
Therefore that you may Plot all your Angles as. you meaſure 
on your Stationary line, obſerve. this General Rule, vzz. 


A Geer al Rale. 


In going on your Stationary line, mark where an Angle falls 
in a Right line (or as near as you can gueſs) to your Stationary 
line, there plant your Table, laying your Index. upon the Sta- 
tionary line, and turning the Needle upon the Head of the Staff, 
till you either can ſee your Station you laſt came from, or that 
you are then going to (for you mult always obſerve to mea- 
ſure in a ſtraight line from Station to Station (for if you ſhould 
any ways deviate from a Right line, it would cauſe an errour in 
your. Work) there Screw it faſt ; then obſerve how far you have 

neaſured on your Stationary Line, viz. from your Iaſt Station, 
to the place where you plant your Table; which diſtance take. 
from your Scale and place from your laſt Station on your Stati- 
onary line, there make a prick with your Compaſs-point, and 
there take the Angle. 


EXAMPLE. | 

As ſuppoſe (in the laſt Figure) you were going on your Stati- 
onary line R \v, VIZ, Aa. R to W, i the Angle Þ 
we will ſuppoſe to be untaken : Now having meaſured cam on 
the Stationary line towards W as far as m, beingagainſt the Angle 
at h, wefind the diſtance R 7 28 Poles, 15 Links, which take 
from your Scale and ſet from R to 7, there make a prick ; then 


-/ your Index upon your Stationary line R W, and turn the 


able about, ſo that be ſure you do not ſhake the Index off from 


| the line, till through: the Sights you elpy either the Stationary 


mark at R you came from, or at W where you are going, 
there Screw it faſt ; then from 7 dire& your Sights to the An- 
ole ©, drawing a line by the edge of your Index, and meaſure 


the 
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which ſet from W. to'X.; likewiſe from W-to Y is' 34 Pojes, x7, 
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|the faid diſtance on the Ground with your Chain, viz. from 7 
to., which is found 9 Poles, 16 Links, which take from your |. 
Scale with your Compaſſes, and ſet it from to Þ. 

| Thus by this one example, *ris. cafie to diſcern how the reſt of 
the Angles (be they never ſo many) may be taken as you go on |- 
your ſeyeral ſtationary lines, which is an excellent way of Plot- 
ting, where Grounds run out into many Angles or Corners, as 


where a Ground is bounded by a River, Watetcourſe, &c. 
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CHAP. XXIV. 


How to perform the Work of the former Chap- 
ter, by the Several Circles on the Table,| 
repreſenting the TI heodolite, Peractor, 
Circumferenter, &c. all performed at one 
aud the ſame time. 


HE work of this Chapter may be performed according 
to the direCtions of the 21 Chapter, by obſerving all the 
Angles at every ſtation, with the difference of Meridians alſo, 
from all the Circles upon ' the Table, with the length of each 
Ground-line from your ſtations alſo, which inſerted in your Field- 
Book, in the ſame order that is there delivered; and accordingly 
proceed from one ſtation to another, till the whole work be 
finiſhed, which may be Protracted on Paper by the direQions in 
the 22 Chapter. But becauſe this way is fomething too intri- 
cate and-hard and would take up too much time, I ſhall there- 
fore exemplifie the work of this Chapter a much eaſter way, 
and more proper to the purpoſe in reſpeCt of going round the 
Ground, but I proceed as followeth. | 


T. Firſt, let Beacons be ſet up for your ſeveral Stations, as at 
R,S, T, V, W, then plant your Inſtrument at R (being orde- 
|red as is directed at the beginning of the 15 Chapter) with the 
Flower-de-luce towards you, turning the Table gently upon tt 
| head of the Staff, till the Needle hang dire&ly over the Meridi- 

an line in the Chard, there Screw it faſt, then dire& your Sights 
to' your Second Station at S, noting the Degrees cut by the edge 
of your Index upon the Several Circles upon the Table, which 
in the Circle (360) of the Theodolite is found 283 Degrees, ”*4 
Minutes ; and-in the Circle of the Peractor divided into 120 
Degrees, .45 found 94 Degrees, 3o Minutes ;-and in the Circle of 
four 90% 'N.W 76 Degrees, 3o Minutes, which place down in the 
ſecond 
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ſecond, third; and fourth Columns of your Field-Book, being 
the difference of Meridians obſerved from each Circle, .then :take 


ndicular) to A, 3 Poles, 


| from R to 4,which is in a right line (or "a 
ield-Book in the Column 


8 Links, which put down in your 


Stat. Diſt. then meaſure the perpendicular off-ſet a A, 2 Poles, Io | 


Bod gat VIS e\ H CS 4: Z, 
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Links, to the Left-hand, which place in its proper Column in 
your Field-Book ; then meaſure on your Stationary line till you 
come at Right Angles with the Wind-Mill at N, which from 
your firſt ſtation R, is 55 Poles, 10 Links, which note down 
in your ſtationary Column, then the length of your Ground- 
line from b to the Mill, is 4o Poles to the Right-hand, which 

Q q | note 


i» 


up your Table, and begin and , meaſure on your AL line |. 
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firſt ny line finiſhed. 


[ 

| '-meaſure "6, to S, your fecond Station" hence the” whole | 
ler 'of your Stariogaty line R'S,is found | 8Poles, 10 Links, 
'wh dowr' in'your Field-Bob as before*; then meafure the 
Perpetidicular off:ſer'S B, 4 Poles; to Links'; and note it down in 
its pfoper Collumn' in your Fietd-Book:' So'isrhe Work on your| 


' I. Then plant your Table at S, your ſecond Station, moving | 
to and fro, till the Needle reſt dire&ly over the Meridian line 


in Poles, 10 Links, which place in your Field-Book againſt 18] 
-|Poles, 15 Links; then meaſure from» to D, which is x35 Poles, | 
'2 Links, which place againſt 18 Poles, x5 Links, again reptated, | 


nd 


in the Chard; with the ' Flower-de-luce towards you, there ſcrew 
'it faſt, then direQt your - Sights to your third Station at 'T, ob- 
ſerving what Degrees are cut .by the' edge of your Index, 1n the] 
ſeveral Circles on the Table tor the difference . of Meridians, 
twhich is found in the Theodolite-Circle* of 366 Degrees, 11 | 
'Degrees,| 45 Minutes ; in the PeraQtor-Circle of 120, is found 3 | 
Degrees, 55 Minutes; and 1n the Circle: of. four go, N E, 11 | 
De 


Pole ng from S, to the perpendicular off-let at c, which is 18 
ield-Bqok ; then meaſure the Perpendicular oft-ſet to the Left, c C, 


uſe *tis the ſamelength; then meaſurethereſt of your Statibnar 


Columns with Cyphers, becauſe there is no Angle to be taken 


's 


ſeveral Circles on the Table, which is 13 Degrees, o Minutes ; 


- 


: 


ye up your Table and meaſure on your Stationary 
to d, 5 Poles, 1o Links; from which 4 meafure«he Perpen-- 
iculer ſet-off to F, 7 Poles, 5 Links, which put in, their hee. 

we Columns in your Field-Book ; theag meaſure 4 E, x 5 Poles, 


ary line as far as e, (where the next perpendicular off-ſet falls) 
Poles, To Links,”and metfirt eG the offer, 6 Poles, + Links ; 

ich lehgrhs put into yo £ 1eld-Book 1n their own Columns : 

Ther theaſtire onto f'W Stat 

29 Poles, 12 Links, where it touches the Price, being called a: 


| 


lumn, filling up the-other 


bore Fatty in its proper Column' into yotit.”Field-B6ok; then 


Degrees, 45 Minutes ; which note down in vout”Field-Book as |: 
before directed : "Then take up your Table and meaſure on your |: 


oles,'1'5 Links , which put down 1in its proper Columa in your | 


line to T, which whole length from Sto'F, is z4 Poles, 5 Links, |' 
[which place down in your Field-Book, and fill up the reſt of the| 


herefrom ; ſo is your Work finiſhed on your ſecond Stationaryline. | 
; TIL. Plant your Tableat T, your third Station, there faſtning || 
t, with the, Needle hanging diredtly over the Meridian line in |' 
[78 Chard; then direct your Sights to your fourth Station at V, | 
bſerving (as before) what Degrees are cut by the Index on the || 


and 4 Degrees, 20 Minutes, and likewiſe N E, 13 Degrees, o |! 
= Bug which place in their -proper Columns in your Fietd- | 
Book, for the difference of Meridians proper-to each Lies then |' 

ne from | 


4 Links , which put down in your Field-Book againſt the fame, 
Stationary length, again repeated ; then meaſure on your Statio-| 


tr. P 
1h from yout Station ar''T; is found} 


Tangent line, which length , fiyt' down; in your Stationary Co- 
Gollnnns with Cyphers becaiiſe there 
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is-no diſtance; to/ſet off; 'then meaſure on your Stationary Line 
to:g;/ which from T 1s 55 Poles, .5 Links, which place in its own 
Gghuimn,. with\Cyphers: in the other Columns of your Field-Book; 
for!.the. reaſpn juſt before given ; then continue meaſuring on. 
your|-Statignary. ine. to: þ,- which from T is found 56 Poles, i7 | 
Links; then meaſure þ K, the perpendicular of-ſer, .3 Poles, 18 
Links, all. which put down in the reſpe&tive Columns in your 
Eield-Book ;then meaſure on to your Station at V; being the whole 
length of yaur- Stationary 'T' V, 59 Poles, 7 Links, which put 
down 1n its proper Column ; and fince there is no Perpen- 
dicular Angle to take from it, put Cyphers in the other Co- 
lumns, ſo 15 the work of your third Statiort finiſhed. 
TV. Plant your Table at your fourth Station at V, fo that 
the-Needle hang-direaAly-over the Meridian line, where ſcrew 
it: faft ; Then dire& your Sights to your fifth Station at W, ob- 
ſerving the Index to cut the | Degrees in the ſeveral Circles, as 
your..Field-Book directs, for the difterence of Meridians pro-[ 
per to each Circle; then take up your "Table, and meaſure from 
your Station at V toz, 1 Poſe, 10 Links; Meaſure alſo the per- 
pendicular diſtance # L, 1 Pole, 18 Links; which numbers place 
down 1n your Field-Book acdording to the aforegoing direCtions ; 
then meaſure on to k, 29 .Poles, 14 Links, and the perpendi- 
cular diſtance k M, 3 Poles, |1 Link , which place in your Field- 
Book ; then meaſure on to / 33 Poles, 8 Links, which put down 
in your Field-Book- in its proper place, and becauſe It 15a Tan- 
gent line, fill up the.other Columns with Cyphers ; then meaſure 
on to, 85 Poles, 5 Links, being a Tangent line, therefore put 
down $85 Poles, 5 Links, in its own Column, and Cyphers in the 
© | reſt ; then meaſure onto », 89'Poles, 6 Links, and alſo z P, the Per- 
pendicular diſtance or ofi-{et, 6 Poles, 4 Links, both which Num- 
bers transferr into. your Field-Book ; then meaſure on to o, 110 
Poles, 10 Links, and the Perpendicular off-ſet o Q ,”6 Poles, which 
inſert alſo. into your Field-Book ; then meaſure on to. W (being 
the. .whole length of your Stationary-line V W) 111 Poles, 13 
Lmks, which place in its proper Column in your Field-Book ; 
which compleats- the Work of your fourth Station. 
VV. Plant your Table faſt at W, with the Needle over the 
Meridian line in the Chard, then dire&t your Sights to R, your 
| firſt Station, where the edge of your Index cuts 193 Degrees, 
zo Minutes, inthe Circle of 360; and 64 Degrees, 3o Minutes , 
in the Circle of 120; and S W,-13 Degrees, 3o Minutes, 1n the 
Cirele of four go :This done, take up your Table and meaſure 
to the firſt off-ſet at p, 8 Poles, 15 Links, and the off-ſet p X, 4 
Poles, and place them down in your Field-Book ; then meaſure 
or” to q 34 Poles, 10 Links ,{it being a Tangent put it down, 
and Cyphers in the other Columns ; then meaſure the'off-ſet q Y, 
4 Poles, 2 Links, which place in its proper Column, againſt 34 
Poles, 10 Links, again repeated; then meaſure tor, 52 Poles, and} 
|| likewiſe meaſure the off-ſet » Þ., 4 Poles, 18 Links , which trads-| 
fer into your Field-Book ; then meaſure to y. 73 Poles, 6 Links ,| 
Q q 2 which] 
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which note down in its own Column, with Cy ws in th | 
reſt ; laſtly meaſure to the Station R, where you began, whoſe 
length W R, is 79 Poles, 5 Links, which-note down as in all the 
examples is directed, with the icular off-ſer R 9 2 Poles, 
3 Links, which concludes the whole work in the Field-Book, as 
well as in'the Field. 

Thus *tis eafie to perceive alſo how any. remarkable objes 
of Note may be taken in order to Protraftion, as Gates, Stiles, 
Trees, - Buſhes, Ponds, &«. either to the Right” or Left. 

The Field-Book. 
fF[Cire. 36ojCire. 120,Cirefour go". | Fer. SerJFer. SerJÞol. Tan. | 
[Þ- MD. M. Coaſt. D. MAP. Left. L.\P. R. L{Stat.Diſt, | 
4 283 3olg4 20, NW. 76 $C12 O þ $ | 
'Y (6) | 
O $5 Tofj 
F 4 II T0 
; Iz 45]; 65/NE. 11 4. 18 15 | 
2 : oſt 15 
. 7% | 24 5] 
83. . Ow _ 7. os 210 
ws © IO 
4 5 5 
of 0126 10 
J o 29 12] 
3 35 5 
4 bo I7 
s Wt PIO <2S £ 9 7 
I 104 ofz4 go[SE 976 ol "+ 
#1 3 4 4 
5 : 5 
4 ITO 10: 
—_— m— = III I3 | 
«593 3064 3oSW. 13 3oſg os 15. 
7] 034 IO 
S| 4 34 IO 
= 4 O52 O 
"| ©73 + 6 
2 079.5 

Note that for the proving your Field-work 

follows: hereafter mh Choe for - Axio bag ay aka, 


CHAP. 


j — — EE eee teen cars = 


——— g—_ 


rr nn nun 


OI FURPETING 


213 | 


x , 
7 
as 
# 
— 


CHAP. XXV. 

How to Protraf, or lay down upon Paper the 
ways; Firſt by a Scale of Chords ; and 
your Decimal Scale and Field- Book. 


E ſhall here firſt ſhew how the work of the former 
Chapter may be Protratted upon Paper, by a Lineof 
Chords from the Circle of four go*, viz. By the Obſervations 
__ _ that Circle, and by the Aſſiſtance of your Scale and 
Field-Book. 


Firſt by the Scale of Chords. 


Firſt then, draw a dark Line at length upon Paper, repreſenting 
your firſt Stationary Line, asR S; then with your Compaſles 
take from your Scale of Chords 60 Degrees, with which extent 

lace one foot in the Point R, and deſcribe the Arch y # ; then 
ook - into your Field-Book under the Circle of four gos for the 
difference of Meridians, which is found NW. 76 Degrees, 3o Mi- 
nutes; Which take from your Scale of Chords, and ſet from y 
(off that way to lay the Angle upon that Coaſt). tor, and 
draw the Line R # at length, for the Meridian Line of your firſt 
Station ; The interſeQion of theſe two'Lines at R, repreſents 
your firſt Station in the Field, and likewiſe of your Plot ; then 
(as your Field-Book direCts) take ont of the Pole-Line-Column, 
or Column of Stationary diſtances, 3 Poles 8 Links, which ſet 
from R to 4; take alſo 2 Poles, 10 Links (the perpendicular di- 
ſtance) and ſet from ato A, where make a prick; then take 55 
Poles, 10 Links, and ſet them from R tob, and raiſe 5 wxpecenl 


Jcularb N, upon-which, from .6 to N fet off 4o Poles, where 


place the Mill ; then take 110 Poles 10 Links and fet it from R 
to S, the diſtance of thoſe two Stations ; then take from your Scale 
4 Poles, 10 Links, which perpendicular diſtance ſet from S' toB, 
and draw the Line A B. 
Secondly, Draw through the Centre of your Station S, a Me- 


| ridian Line, which' is done by drawing a Line parallel to your 


firſt Meridian ; then take 60 Degrees from-your Scale of Chords, 
ſetting one foot in S, and with the other make the Arch g wv ; 
then from your Meridian Line at 9, fer off the difference of Me- 
ridians (as your Field-Book direQts) 11 Degrees, 45 Minutes NE. 
from g tov ; then from S draw'your ſecond Statzonary Line 
as ST; then (according to your Field-Book) take 18 Poles, wy 

Links, 


Work of the fornier Chapter two ſeveral 


. Secondly by your Protraftor, by the help of 


i 
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ridian Line, as before direQe 


Thirdly, Draw + agmne 


Links from your Scale, and fer it from S to c ; then ſet it off from 
c to C, 7 Poles, 10 Links,. where make a prick ; again, upon the 
fame perpendicular Lineet off 15 Poles, 2'Links, where make a 
prick ; then drawthe Lines from theſe pricks, viz. FromB to C, 
and from CtoD ; then by your Scale ſet off 24, Poles, 5.;Links, 
fromS to 'T, being the whole length of your Stationary Line. 


Degrees trom your Scale of Chords, and make the Arch © X; 
then by the help of your Field-Book, take from your Scale of 
Chords the difference of Meridians, (at that Station) 13 De- 

grees, and {ct it from & to x, and draw that Stationary Line T x, 


you firſt Station 'T, another Me- 
which done take (as before) 60 


at 


Sha. ML —— —— _—_— ht —_ 
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{= at length, for your 4th Stationary Line ; then as before, ſet off 
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| prick ; : then take, 15 Poles, 4. Links from 4to'E, where make'a 
| then take, 


[.17 Links, and place *em from'Tto h; then ſer of the perpendicular 


{Stationary Line, and from them the perpendicular oft-ſets, in 

the ſame manner as before directed ; and there make pricks, and 

| draw Lines from prick to prick (as betore); which includes the 
Plot upon your Paper as was required. 


To perform the former Work by your Protrattor. 


j 


at. leogth ; then take 3 Potes, 16 Links, and ſet it from T to a; 
then take 7 Poles, 5 Links, and ſet from dto F, where'make a 
prick allo 


; then take 26 Poles, 10 Links, and fet it from T' toe; 
t le oft-ſer, 6 Poles, 5 Links, and ſer it from etoG, where 
make a prick ; then take 29 Degrees, 12 Links, and ſer it from T 
to f, where make a prick ; likewiſe take 55 Poles, 5 Links, and ſet 
it from 'T to L, Where alfo fnake a $2. then take 56 Poles, 


diſtance. 3 Poles, 18 Links, fromh to K ; then ſet off 59 Poles, 7 
Links,” (your whole” Stationary Line) from T to V ; then/draw 


Lines from the ſeveral Pricks, being the extent of the perpendi- 
cular , off-ſets, as from D to BE, from E toF, from P to G; from 


Work of, or upon your Stationary Line T'V, © : Sap 
Fourthly, Then through the Centre of your 4th Station at V, 
draw a parallel Line to any of your,other Meridian Lines, which 
ſhall be your Meridian Line for. that Station; then with 60 De- 
ces from your Scale of Chords,with one foot in the Station V,de- 
icribethe Arch 4 z ; then from your Meridian at 9, ſet off the dif- 
fcrence-of Meridians SE, 76 Degrees to £, and draw the Line V 


all the *off-ſets, by your \Scale,. as your Field-Book diretts ; 
and, rhe Jength of your Stationary Line V W- alfo, and draw 
Lines as before from prick to prick,, viz. from'K to L, from L to 
M, and ſoon to Q; which conclydes the Work on that Stationary 
Line... G20 | | 

*Fifthly, Draw a Meridian Line through the Centre of your 
aſt Station at W, then take (the common Radius) 60' Degrees 
from, your Line of Chords, . with one foot of the Compaſlles in 
W, deſcribe the. Arch: - 0 ; then by your Field-Book the diffe- 
Jenee of Meridians is SW, x 3: Degrees, F2 Minutes, which fer from: 
+ t0o, and draw the LineW o at length: Now if this Line inter- 
ſe& your firſt Station at R, your Work may be 'well protrated, 
therwiſe not ; then by the help of your Field-Book , Scale, 
Compaſſes, prick off rhe diſtances againſt each oft-ſer upon your 


: 


Ya. +4 Secondly by your Protrattor. 


Firſt, Draw a Meridian Line upon your Paper, and make choice 
of ſome convenient place thereon , asatR, torepreſent your firft. 
Station ; then lay the Centre of your Prottattor thereon in thar: 


Fo ———_— 
. 
' 


Gto H,, fromHto 1, and from'I to K ; which concludes the | 


_ poſture , 
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[ry Line from R to Salſo. 


|to the preceding Tk of this C 


[to B, from B to C, and from C to D, &c. which ſhall include 


oſture, that the Meridian Line of your Protraftor may lie on the 
Meridiah Line of your Paper ; then prick off from your ProtraQtor 
(from any one Circle, or from all the three Circles, which are 
werable to thoſe on the Table, which your Fie -Book was 


\ 


. 


| made from) the difference of Meridians as your Field-Book di- 


res, which in the Circle of 360, is 283 Degrees, 3o Minutes ; 
and in'the Circle - of four 9go,, the complement to that, wiz. 76 


which ſet off, by the help of your Field-Book, Scale and Com- 
, With the off-ſets alſo, according to the direCtions in the for- 
mer part of this Chapter, with the whole length of the Stationa- 


Secondly, From the Stationary point S, draw a Meridian Line 


| paralleltothe former, upon which Stationary point, place the Cen- 
[fre of your Protrator, with its Meridian Line direQly lying up- 
[on the Meridian Line of your Paper ; then, as your Field-Book 


dire&s, prick off from your Protraftor the difference of Me- 


|ricians (if you will) from each Circle, which is 1z Degrees, 


| 45 Minutes, or 3 Degrees, 55 Minutes, or in the four 90s, 11 De- 


grees, 45 Minutes, which falls by the edge of your Protraftor 


{trom theſe ſeveral Circles in the point v ; then draw the Line 


Sv, at length for your ſecond Stationary Line ; upon which, as 


| your Field-Book dire&ts, ſet off by your Scale and Compaſſes the 


ſeveral Stationary lengths and perpendicular off-ſets, accordin 
| Te 230.90 as alſo the length of <> 
Stationary Line S , 


'gles; and laſtly draw the Lines from prick to prick, as from A 


your Plot upon Paper, as was required. 


Degrees, zo Minutes ; andin the Circle 120, is found 94 De-| 
| grees, Ne Minutes, all which falls in the point v; then draw 
'|the LineR y at length, for your firſt -Stationary Line; upon 


pals, the ſeveral Stationary diſtances to the perpendicular off. | 
cts 


+ According to which Method proceed with the reſt of the An-| 


_ 
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CHAP. $XVL 


To - perform the Field-Work of the XX VIth 
Chapter, by uſing the Inſtrument as a Cir- 
cumferenter, Chard, and Needle ; with 
brief Direftions to perform the - Field- 

Work a more eafie. and readier way. © 


Circumferenter , &c. conſult Chapter 18'; for when the 
ghts are fixed upon the Table, as the 7th Chapter direQs, the 
Angles (by turning the Tableupon the Staff) aremadeand obſerved 


j 'O perform- the Field-work by uſing the Inſtrument as 
S1 


by the Needle upon the ſeveral Circles on the Chard ; asby the 


heodolite and PeraQtor they were obſerved, by the edge of the 
Index upon the Table; fo that it will be but time loſt to explain 


this further, for your Field-Book will appear in all reſpeQs the | 


fame, and conſequently the work of Protraction. 
To Perform the Work of the former Chapters another way. 


And becauſeT would not be too tedious, I ſhall here briefly ex- 
hibit another method. to peform the Field-work of this and the 
former Chapters ; which 1s by planting your Table in every An- 
gle of the fig Field, and by directing your Sights from Angle 
to. Angle, obſerving the Degrees made at each Angle; which 
with the length of the Ground-Line 1nfert in your Field-Book ; 
thus proceeding 'round the Field from Angle to Angle till the 


| whole be finiſhed. 


EXAMPLE. 


As ſuppoſe (from any of the three laſt Figures) you plant your 
Table firit in the very Angle A, in the extream part of the Fence, 
in the ſame order as before is taught ; directing your Sights to 
B, obſerving the Angle there made, and the length of the Ground- 
Line A_B, both which put down in your Field-Book ; then 
plant your Table at B (as before) and direct your Sights to the 
Angle C, obſerving the number of Degrees made at that Angle ; 
which with the meaſure of the Ground-Line B C, transfer into 
your Field-Book ; then Plant your 'Table at C, and direct your 
Sights to D, and proceed as betore, and ſo conſequently from An- 
gle to Angle till the Work be finiſhed. | 

And here Note, I cannot but highly recommend this way, on- 


| ly one Inconvenience attends it, and that is, when your Table is 


planted in the very . Angle of any Field'\, it will 'be a hard 
: L...- 
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matter to ſee the next Angle, ſo as' to direct your Sights there- 
to, in reſpeQ of the Boughs of the Hedge, that generally obſcure | 
the Sight. But when you have the i of ſeeing and di- 
recing your Sights from Angle to Angle, I adviſe to make uſe 
of this way, when the Inſtrument ' is uted as a. Theodolite, Pe. 


4 
, 


raQor, and Circumferenter. 


(3. Note, Thus have I ſhewed. how to take the Plot of a- 
| ny Ground as at many Stations, as need requires, by the Inftru- 
ment as a Plain-Table, Theodolite, PeraQtor,, and Circumferen- 
ter, in reſpe& my Surveyor may (through cuſtom). have more 
reſpe&t for ſome one of theſe ni{truments (compriſed on this| 
Table) than another, till he be convinced of the neceſſity of all 
of them, which one time or another will more naturally perform 
the Work than another, & contra. —_ 

| Hence I ſhall proceed Methodically (according to my pro- 
{ miſe) ſhewing the nature of po ing all manner of Incloſures, 
as Lordſhips, with the Townſhip included, as alſo the Incloſing 
of -open Fields, the plotting of Woods, Parks, Chaſes, Rivers, 
Roads, and whatever elſe 1s neceſlary to be known, or done in 
the Practice. of Surveying by that way, from this Table as is 
moſt natural and agreeable to the ſeveral Caſes as may happen 
in praQtice, as you will find them exemplified in the following 


Chapters. | 
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| How to take the trye Plot of a Lordſhip, with 
| the Townſhip included, and to expreſs it up- 
on Paper, inthe ſame Order, Form and Jan- 

tity 1t Iyeth in the Field. 


& taking- the Plot of a Lordſhip, Authors have deſcribed 


- 


ſevera Methods in their particular proceedings, which I 
all not here trouble the Reader with, but- briefly exhibit That 
which by long experience find I to be the beſt, tying none ro the 
{tri obſervation thereof till their Experience 1s able to convince 
them, or their Reaſon free to admit; And in order to this my 
| Afertion I ſhall firſt lay down ſome general Rules or DireCtions, 
and then proceed to the particular exemplification thereof. 
| T.:Walk over the Lordſhip two or three times, till you can 
bear the Map thereof in your head, that you may the better 
conceive to carry on the\whole Work, and to make choice of the 
fitteſt places for your Stations. 
IT. Plot-your "Townſhip firſt, beginning in the moſt conveni- 
| | ent 


_— _. —_ _ tl. * 


'? 


| 


1 


ent 


- | inner Stations as before, and to perform the Work of each mean: 


[{o will ſuch Grounds be joined to the Townſhip, -and fo may 
| the [Fable will bear. 


| ted upon your Table, with as many of the adjoining Grounds, 
1 as will come thereupon, make marks upon your Plot as you pro- 


b 
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ned 


and 
ſteads,-$&c. ſtands cloſe, make little inner Stations, taking there- 
from all Out-Houſes, Orchards, Yards, and little intermediate 


Offices, and returning to your mean: Station again, obſerve this| 


General Rule : Where you cannot from your mean Station ſee 
all the: Angles,. or backſides near Joining thereupon, to make 


Station With inner' Stations 
be finiſhed | 
TJ. Where you conclude your Townſhip (if your Table will 


(if. need requires) till the Townſhip 


'1t) from your: laſt mean Station dire& your Sights to a Sta- 
tiofi 1n ſome convenient place of the adjoining Field, ſo may 
you take the Plot thereof from as many Stations as need requires, 
you proceed with the next adjoining Ground, and fo on as far as 


IV, Your Townſhip being (by the preceding Rules) complea- 


ceeded with your Work where the next Ground joins or falls 


upon thoſe, Fences you have already Plotted, that you may know, 
when you have taken the -Plot of the ſeveral Fields or incloſures| 
| joining upon your former Plot, how to join them thereto. 


'V. Proceed where you left off, and take as many of the In- 
cloſures upon tage Table as 1t will bear, and joyn them to their 
former work, by the directions of the marks. before mentioned; 


and in this order proceed till the whole Lordſhip be finiſhed, -ob-| 


place co make your” firſt Station as long as poſſible you can . 
ikewiſe from your mean' Stations where the Houſes, Hom-|- 


| 


ſerving; to deſcribeupon your Plot, all Roads, Foot-ways, Gates, | 


Stiles, Trees, Mills, Mountains,. Rivers, Bridges, Ponds, : Lakes, 
and whateyer is remarkable that you meet with in'your Way: 
VI, - Obſerve to place the "Trees, in each- Hedge-Row-1nto the 
Ground the Fences properly belong to ; ſo that: the Landlord, 
or Owner thereof may know by inſpecting. the Map what Fen- 
ces belong to each Ground : I ſhall here explain theſe Rules, in 
part of the Lordſhip of Belton.in Lincolnſhire, by Me AQually 
performed in the Year 1690 for the Honourable /Sr.' John Brown- 


— 


lowe Baronet, and Member of this preſent Parliament. 
The aforegoing Rales or Dire(tions exemplified. | 


Having ſet up your Beacons or Station-Marks:in the moſt con-P 


venient places, as they are here expreſſed in the Map, where ob- 
ſerve that the mean Stations are AP * numbered as you are 
to proceed - with them, as 1, 2, 3, 4, 5, &. that 1s, your Firſt, 
Second, Third, Fourth, Fifth Station, and your” znner Stations 
with Letters, as A, B, C, &c.. to proceed then, | 

I. Plant-your Table at x, or firſt Station, and your Sights to 


and with your Chain, meaſure each diſtance-on the. Ground, as 


[all the. Angles -and places of Note obſervable in your Sight, | 


R r 2 to 


_ 


| 
iy 
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//t "Tweband-s and with-the help. af /Tallg/ 5c yous; Scale. and Compaſles, YN 
-/ ]prickoff (Rom y our Station) t ſtances-upon ' the Paper of | 
your Table; clas before you pevceed to your: ſecond mican Sta |". *f 
tions "dlvebt- your hc through the" Gate, to'the inner Station| 
lat A, noting as you go alohg the meeting Fences, 0 0,and vo ;|: 
then Plant your Table £ A, and'dire&t your Sights to Alt the| \ # 
Angles in view, as to 4, p ft, Bog: and meaſure each lepgth up-| #7. 
on the Ground; then, ale. and Compaſſes ſay themq*© 
.+down upon your Fg | Urdvving ' lines from prick to prick : Their} 
mae o your ſecon inner Slaton at B, and there take the Hall 
Courts the fame -qrder before mentioned'; Then re- 
zw4firſt Station again; planting your Table 1 in the ſame 
Lvas-ar firſt ,*and: dire: your Sights/to" your third 
(-->& {over - $aathorr” at C; from” whence as before, obſerve and: lay| 
= «ll Angles in- Sight from''that Station ; { have you finiſh: ſt 
es Werk-at your / firſt qean Scation: But before you/ re-| - 
5% rs your Table "Airett your Sights. to your ſecond mean Stati-| _ / 
Ting a line by Abe vdge of your ndex for your mean Sa- of 


F<. Ti Tour 'Tablewand: Safure from your. firſt Seat 
"jon on- the RachounfÞ-Y ne,-to your ſecond mart Station, Gon 
| [your way, take tiie Angles, o' akt>6-0, and. lay 
meaſure- of your ' Stationary : [ef hs fom 4 to 2, th 


lant Your Table ind proceed in-a Ito as.in. £ —_ i 
7 bo ob all the Angles; BARN ects, and! 


x wa ever is within our-view ; "ther your Sights to yourh) 
| n Station; draWing & alike by the: edge.of yourInder for | + 
Stationary line. He de 'F{ ' ef \ 
ITE Take up your "Fab andmedſite 5h the Stationary diſtance ;/ 8-2 
from'2 to 3, and lay that] 70) Upon Jour Faper, where | |: 
plant yout Table and take dowg (48 vefore) ithat &obſervabke|, 7: 4 
ot he view ; from which "Station r_ _ Iriner Statidn at 'D, | 
'obſerve ab lay down all'the places' of remark | 
Hierefrom upon Papers. 99 have GR Eatlea Work at your | 
—jthird mean Surionyand inchis order may yor Red on: | 
Grin Znother here work: of plot here-will ſufficiently'i Ii 
forin you) till the whote Tow Ky 6 bes be finiſhed. 
: IV. Note, Yowr"Fownſhif deing Eniſhed at your Eighth Stat: 
on, dire your Sights therefrom into: the Pal bo Angle of .the} - 
Cloſe, calld the Ofer-Tard to the Ninth Station, and foproceed to| 
Kake ph Plot ferent; then proceed from one Ground'to another 
R__ the T FEES Ae the Plot hereof, berter than, many |. 


ol.- 
As To ity with the ſeveral Ingloſives 
i a L de lap dheas. - then 'in'brder to the car- 
| oe _evs "Ebiving y our Table covered with| 
; "with a - fare” ect bh ) axcortngy with the reſt-of the ad- 
560 ubs. es wnto the for mer in their proper pla- 
_ | ces, accordin iods aforegoing ; by whith method 
you [8 take the oxactPlor of e whole: Lordſhip. - 


VI. For. : 


_— 7 4 
- Io +2, $4 
% 


/ 


Y 
f ” 
6 
5 
£ 
- 
| b 
CT | 
E 
'Y/ 
4 
q : 


» 
a Q 
. +. 

i 

3 
: 


SED 


of 


4 . . "+ —X 
- . © * = p* 
Seo torr cc wy, oy or tees ot 


, = - . G 5 21 vr \'» | - : yy, —_ 
s. 7 _ . . EE ” s' _ " $ 
0 A IE OA RY FANS oa OT Le. nd 
#* ng 
* 


4a 


_ 


% 


nunca do. 
% x 


* % 


Y SS SS SS SS SS 44444444 
© S444 4444 
EE VS SS S444 cs 
©. 


hs 


% 


hs. 


So — eee -.-— - 
% 
% 
% 
Bs 
= a> 
-- 


«- % —_ 
—_- 


% 
- 
© + 
— 
© © © <<® 


— 

- 
—- 
© 4 


© 4 

4 

© 4 
hd. 
. DDDacs 
4-4 
© 4-4 
*s 

— FR T1  _ LE LLEE 

TT —__ 


mg 


- 


PR F % 


o* _ nd pt dd 
F - —_ 4 -F 
/ w_ 
PX 4 


— 
oor 


"4 © 


0; = 


- 


| Flower Garden S 
The Hall 


| 
| 
| 
| 
' 
k 
' 
| 
| 
' 


__ 


I A Connall 


% 


_— 
——_——_— — Do —__ 


HOO DS << oaooc aoooeoov<veosvooQ os, \ 


a822 Loon De® 


|| 

F 

TY. 

, CO doaooe Soo oo noonoccnagecet TD) 


: % Eee rentos Ee Ito a ooh, 
| I 


The Ofeer Fea 


P4 
d/ 
- - on le ets { —— —— 


_— 


g ® = 


* 


BART © OF B ELTON . Z46hepp JS ALN COLAMN E fthare 


A Yw - 
ee SE a— 


CR = 


by = ET 9) 
Ca cr __mx_E ERS ccT 
= 


© » "TSR 


or Owner thereof, 
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Expreſs the juſt. number of Acres, Roods, and Perches in each 
Ground, with the name it is called by ; and in the Town where 
the Yards, Orchards, and: Homeſteads are {mall, Notifie them 
with Capital Letters; then Colle& them into a Table, with the 
the Names of the Tenants fo inhabiting ; that the true. quantity 

each particular Homeſtead may appear, for the further fatis- 
faction of .the Landlord or Owner. 

VII. Obſerve alſo what Lordſhips border upon the Lordſhi 


| jou are then Meaſuring, and take the Plot of, and where eac 
{ Lordſhip terminates; where'make Marks of diſtinQtion, - and on | 


the verge of your Plot berwixt the Marks of diſtintion of each 
Lordſhip ſo bounding, write, Part of ſuch a Lordſhip, and con« 
Pauently of all others that border -upon it. | 

VIII. In your fair Draught, in ſome vacant place withourt' the 


| verge of your Plot, make ſeveral Square, Round, or Ellipti- 
| cal Tables, to contain an Epitomie of the whole Lordſhip , 


viz, The Names and Quaintity of every particular Ground ; 
obſerve alſo toplace the Fly in ſome convenient place thereof, to 
ſhew the Situation, or point of bearing ; not fofgetting to Beau» 
tifie your Map with the Coat of Arms belonging to the Landlord 


« 


The aforegoing Rules or DireQtions, well underſtood 


are 
| ſufficient to perform- the Plotting of any Lordfhip whatſoever. 
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CHAP. XXVIIL 


T he true Method of taking a Plot of Uneven, | 
Hilly, or Mountainous Grounds, 1n reſpef 
of their true- Yuantity, and otherways, by 
the Plain-Table. 


ficient in this particular ; all that I find they take notice of, 
is to find the Quantity of the Hypothenuſe and Horizontal Line 


| of any Hill, and fo reſolve it as a Frangle for to find the tity 


thereof, or by meaſuring the Diagonal of a Hill; in which *tis 
obſervable, they all take ut for granted, that the Hills are always 
of a Regular Form, all fides of one ſrogeh, and ſtand upon a 
Horizontal bottom ; otherways their Rules are detective and 
will not d6: But this ſeldom or never happens in any Grounds, 
for it is certain in all Hilly Grounds, that the Hills are ſome 
higher, ſome lower, and of various irregular forms, or joyning or 
running confuſedly one Hill into another ; ſome near ms $0P, 

ome 


' VI. For the further accompliſhment of the Work, obſerve to; 


\ LL Authors I have yet met with, are very Lame and De- | 


ts a 


S « 
_ 
= 3. FR 4 fr 
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| to perform it by, which I ſhall here furniſh my Surveyor with ;| . | 
whach are bri in two reſpefts : The firſt is, For to take the | 


' [ſhadowing 


true Plot thereof that ſhall expreſs the true 
Ground'in' Acres. The ſecond is, To take t 


| we ſhall here demonſtrate. | 


|bea Hilly Ground to be Plotted, whoſe juſt number of Acres is 


Explaining, and Rules | 


tity of the ſaid 
e Plot thereof a8 a 
Plain and Even Ground, by going about the outſides thereof ; 
which way of Plotting is nothing different from the Work of 
the Twenty Third Chapter : The Map thus taken 15 to be joined 
to the Plot of your Lordſhip, in reſpect the greateſt part of the 
Lordſhip conſiſts of Plain and Even Grounds ; in which Map you 
are. to expreſs all the ſeveral Hills as they lie in the Ground by 
them with your Pencil upon your Papgr; fo I pro- 
ceed to explain the Rules by an Example for the Plotting a Hilly 
Ground that ſhallexpreſs the true quantity thereof. 
I: In a Ground where there are Multiplicity of Hills running 
one into another irregularly or confuſedly, place Beacons on the 
top of ſeveral of the higheſt or moſt material Hills, whither you 
can ſee the Angles in the Hedges, or Hedges themſelves from {ſe- 
veral of the ſaid Hills, it mattersnot; and dire your Sights from 
Station to Station, laying down each Stationary Diſtance upon 
our Paper from your Scale; placing your Beacons or Station- 
Marks ſo, that your -Chain in meaſuring theſe Stationary diſtan- 
ces, and fo on to other Stations, where the Hedges may be ſeen, 
may paſs over all the (or the moſt material) Hills mthe Ground, as 


IT. Admit the Figure Noted with A, B, C, D, E, F, &c. 


required ; ſet up Beacons or Stationary Marks upon the tops of 
moſt of the material Hills, asat X, W, 8, h, Y, Z,m. | 
HH. Plant your Table at X, your firſt Station, direQting your 
Sights therefrom to the Angle D; then with your Chain, meaſure 


Links, which take from your Scale and ſetfrom X toD, where 
make a prick ; then direct your Sights to E, whoſe diſtance from 
|Xis found on the Ground 18 Poles, 8 Links, -which take from 
your Scale, and prick - off from X toE; then dire& your Sights 


X to F, on your Paper ; then again direCt your Sights to G and H, 
whoſe Ground-Lines are found 9 Poles, 15 Links, and 29 Poles, 
16 Links, which (with your Scale and Compaſſes) ſet off upon 
your Paper; fo have you finiſhed the Work of your firſt Sta. 
t10N, | 
| IV. Dire& ( before you alter your Table as it ſtands planted at 
your fir{t Station) your Sights to your ſecond Station at W,drawing 
your Stationary Line by the edge of your Index, and meaſure 
the length of the faid Stationary on the Ground, which is 52 
Poles, 10 Links, which take from your Scale, and ſet it from X 
to W, where place down your Table, laying the edge of your In- 


dex upon the Stationary Line X W ; your Index reſting in this 


poſture, 


the diſtance X D on the Ground, which is found 18 Poles, x 5 | 


to F, whole Ground Line is found 1o Pole, which prick off from | 
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i ome nearer the bottom, making ſeveral little Planes and Valleys 
| betwixt ther. - This material caſe wants 
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poftore, urn The” Pabte-pently upon "the head of the three-leg-, 
ged Staff, till'through the Sigh mon ef ie your firſt Station-ma | 
at X, where ſcrew it faſt; then dire} your Sights. to' all rhe 
ſeveral Angles in_ view, as to K, L, M, and meaſure their. 
eph dings foi your. -Station at W, as W K, 18 Poles, 

S, and. WL, 10 Poles, and W'M, 21 Poles, 15 Links ;' 


which ſeveral diſtances take from your Scale, and prick the 
upon their ReſpeQtive Lines,upen \ lu D _ oft 


V. Then (as before) direft your Sights to & your third Station, 
anddraw a Line by the edge of your Index ; then meaſure on the 
Ground fromW to 4,whichis found 23Pol.7Links,which take from 
your Scaleand ſet from W to 8, where plant your Table as was di- 
rected at your laſt Station : Now becauſe you cannot ſee the Fen- 
ces in any part of the ground by reaſon of the Hill from this Sta- 
tion, therefore direct your Sights to x,, your fourth Station, which 
diſtance 4 1, meaſure on the Ground 23 Poles, 5 Links ; which ! 
take from your Scale, and ſet from 3 to þ; where plant your Table 
by the former DireQons, and dire& your Sights to Y, your fifth 
Station ; then meaſure the Stationary diſtance , þ Y, 20 Poles, 
which 


hed. 
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| whichtake from your Scale, and plate from þ to. Y.,, where plant 


| 
, 
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[the Ground from your place of ſtanding ; which ſeveral diſtan- 


| prickt off all the Angles 4n the Field. 


[Bto C, and fotoD, &c. draw Lines therefromtill you come again 


'[the way upon Level or Even Ground to plot the fame : Hence 


PR £- 
Ha 


your Table. _ oo Seo ra: 
'VI. Then dire& your Sights from your Station at Y,” and 
therefrom obſerve, meaſure, and lay down upori your Paper as 
you weredireted at yourfirſt and hn cond SDN, theri dir 
your Sights to your fixth Station at Z, and ftrike a Line by the 
edge of your Index for your Stationary Line, whoſe length on 
the'ground is found '56 Poles, 5 Einks; which” take from your 
Scale, and ſet from Y to Z; where plant your Table by the afore- 
going DireQions. $:53 | 
VIL Your Table being plantedat Z, dire& your Sights to all 
the Angles in View, and-ftrike Lines by the edge of of Index| 
thereto, as to O, P, Q, R, S, T, and meaſure their diſtances on 


ces take from, your Scale, and ſet from Zto O, P, Q, R, S, T, 
where make pricks with your Compaſs points ; which done, di- 
re& your Sights ton your ſeventh,-or laſt, Station, drawing a 
Line by the edge. of your Tndex for your laſt Stationary Line ; 
then meaſurethe diſtance Z rn, 24 Poles, 1o Links; which take 
from your Scale, and ſet from Z to x, Where (as before is taught) 
plant your Table; which done, direQtyour _” to the Angle N, 
which diſtance meaſure on the Ground, 2nd then take from your 
Scale and {et from m7 to N, where make a prick ; fo have you 


VIE Laſtly, From the ſeveral pricks, as from A to B, from 


jto A, which ſhall include the Mountainous Field as was re- 
|quired. on 

| CTÞ And here you may obſerve that the Chain being drawn 
over all the Hills and Dales, muft neceſſarily produce a larger 
'|Plot, viz. more Ground, than going round about the Hedges all 


gougnm. =» 


I may affirm that this way I have here taught, ought to be 
|praQtifed by Survey ors; from which Map the true Number of 
| Acres is found that the ſaid Ground containeth. 
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* | on-Marks in the moſt convenient places in the Grounds adjoyning, 
and fo takeall the Angles from you, as the following Figureand| 
| Directions will further inform you. 


| dex ; then with Jour Chain mea 


| take from your Scale, and ſet upon your Paper from A toc: Thus 
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How to take the Plot of a Wood or Foreſt by 
the Plain-Table, when,. by reaſon of the 
Wood growing therem, you cannot ſee any 


| Rules to perform the ſame by the. Circles 
on the Table, according to the Theodolite, 
 Peractor, and Circumferenter. | 


N the performance of this Work I ſhall uſe as much brevity 
A asconveniently I can; for if the work of the XXIII. Cha 
ter be well underſtood, this muſt be ſo likewiſe : For the diffe- 
rence of Meaſuring and Plotting of a Wood.or Forelt from other 


fon of the Thick Wood growing on the Ground, you cannot ſee 
any convenient diſtance before you, therefore proceed on the out= 
fide, asin other Grounds you do on theinſide, by ſetting up Stati- 


EXAMPLE. 


Admit the Figure Noted with the Letters, a; 6, c, d, e, f, g, h, 
z, k, &c. bea Wood or Foreſt, whole Plot (retaining the true 
quantity of Acres) 1s required. | | 

T. Place your Beacons or Station-marks in the adjacent Grounds 
round about the ſaid Wood, as at A, B, C, and D;;. then plant 
your Table at A, and dire&' your Sights to all the Angles in 
view ; as to, 4,6, and c, ſtriking Lines by the edge of ,your In- 
{ure the length of each Line on 
the Ground, as from A to 7, is found 16 Poles, 15 Links ; which 
take from your Scale, and prick off upon your Paper from A to 7; 
then from A, to «, on the Ground, 1s 2 Poles, 17 Links; which 
likewiſe take from your Scale, and ſer from A, to 4, upon.your Pa- 
per ; then the Ground-Line A 4, is found 11Poles, 7 Links, which 
accordingly take from your Scale, and ſet from A to 6 ; your next 
Ground-Line A c, is found 11 Poles, 12 Links, which hkewife 


having taken and laid down upon your Paper all the Angles in 


view atthe firſt Station, dire& your Sights to your ſecond Station 


", 


conventent Way | before - you; with brief 


Grounds, conſiſteth ia this one particular, viz. Whereas by rea- 


| 


| 


at B, drawing a Line by the edge of your Index; which done, 
Sſ take. 


[. 
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take up your Table, and with your Chain meaſure the Stati- 


|from your Scale, and fet from A to B, where place your| 


| cording to the direftion at you firſt Station ; which done, direQ 


| take from your Scale, and ſet from B to X, where plant your Table 


onary diſtance, which is found go'Poles, 2 Links ; which take 
—_— | 
IT. Your Table being ſet down at B, lay the edge” of your In- 
dexupon the Line A B, and turning the Table upon the Head of 
the" Staff, till through the Sights you efpie your firſt Beacon or| 
Station-Mark at A, there ſcrew it faſt ; then direct your Sights to 
all the Angles in view, as toad, e, f; then. meaſure with your 
Chain their lengths on the Ground, which tkngths take ſeverally 


from your Scale, and prick them off from Bro d, e, and f, ac-| 


your Sights to your third Station at C, drawing a Lane by the} 
edge of your Index; then take up your Table and mghure on 
the Stationary Line B C, till you come at X ; which diftance 


to the preceding. DireQions, directing your Sights to 
the Angles 2, h, i, k, 1, m, n, drawing Lines by the edge of 
your Lnded ara meaſuring their refpeQtive diftances on the Ground; 
which ſeveral lengrhs take from your Scale, and ſet from X to g, 
h, i,k, 1,m, and »; that done, take up your Table, and meaſure 
onto your third Station at C, and there proceed in all reſpects as 


is taught in the Work of the firſt and ſecond Station ; and fo con- 


according 


finrſhed;, and laſtly, draw Lines from prick to prick, viz. from 
s to b, fromb to c, from c tod, fo toe, and fo on till the 
whole Plot be included ; as the Figure or Plot aforegoing, better 
than many Words will inform you. 


Per formed by the Circles on the Table. 


The former Work may be as exquiſitely performed by the Cir- 
cles on the Table, according to the Theodolite, PeraQor, or 
Circumferenter ; and becauſe I would not be guilty of Tauto- 
BY» I refer the Reader to the XXIV. Chapter of this Book, this 

ork being no other than what is there plainly taught ; and though 
in .the performance hereof you go round on the outſide, as you 
are there direfted on the inflde yet it makes no difference in the 
carrying on the Work ; tor the Field-Book having Columns for 
the Set-offs. both to the Right and Left, demonſtrates the Work 
to be performed after the fame way ; and the XXV. Chapter 
ſhews how to protra&t the Plot thereof upon Paper , as it is 
taken from the Circles of the Table, which being underſtood, 
will not need my further Explanation here. | 


yh. MM a th. nd — . 


fequently from one Station to another till the whole Work be] - 


| 
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How to take the Plot of a Wood or Foreſt, 


which qoyneth to another Wood or Foreſt, 
that you are not concerned to meaſure, 
when you cannot (by reaſon of the joyning 
of the Woods) ſee any convenient Way be- 
fore you, by the Chard and Needle, as a 


Circumferenter. 


Q take the Plot of a Wood or Foreſt that is in part 
bounded by another Wood or Foreſt, as we hinted in the 
XIH. Chapter of this Book, in the deſcription of- the Chard and 
Needle ; may be performed by the Chard and Needle from the 
Circle of four go3, two ſeveral ways: The firſt is by plantin 
. your Table near the Wood-ſide, and by direction of the Needle 
you may be able to' keep a ſtraight Line, and therefrom take the 


1 Angles either to you or from you, as the XXIV. Chapter hete- 


of Directs. The ſecond way 1s by planting your Table in eve- 
ry Angle, dirccting your Sights (as they are fixed on the Table, 
by turning the Table about upon the Head of the Staff) ſtraight 
on the Fence or Hedge-Row ; whether you can ſee the next An- 
ple or no it matters not, and by, obſerving the Angle the Needle 
makes with the Meridian Line, which note down 1n your Field- 
Book, with the length of each Linealſo : And this is the method 
F moſt approve of, and ſhall further Explain it by the Example 
or Demonſtration following: And here obſerve to fix your Sights 
on the Table, as the VII. Chapter hereof direts ; then ſuppoſe 
the following Figure Noted with the Letters A, B, C, D, E, F, 
G,H, I,K, L, M, N,O, P, Q, R,S, to be a Wood or Foreſt, 
which is bounded on the Northeſide, and on part of the Eaſt and 
Weſt-ſ{ide, with ancther Wood, which you are not concerned for, 


I. Firſt then, Plant your Table in the Angle A, turning it 
gently about upon the Head of the Staff, till you direct your 
Sights ſtraight on the Hedge-Row, or Fence, to your next An- 
ole at B, v2. from A to B, where ſcrew it faſt , then obſerve 
what Quadrant or Quarter of the Circle the Needlereſts in, and 
what Pegrces it there cuts; which we find SW, 47 Degrees, 
20 Minutes, which put down in your Field-Book ; then meafure 
with your Chain the length of the Ground Line A B, which 
is found 10 Poles, 18 Links, which place down in your Field- 
Look allo. 


$74 2 II. Plant 


as the Lines V and X expreſs. | 
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IT. Plant your Table at B, turning it upon the Head of the 
Staff, direQting your Sights coy on the Fence or Hedge-} 
Row, viz. from B to C, where ſcrew itit faſt, obſerving the 
Needle to reſt inthe N W. Quadrant, on 83 Degrees, 3o Minutes, 
which put down in your Field-Book ; then meaſure with your: 
Chain the length of the LineB C, which is found 81 Poles, 15 
Links; which put down in your Field-Book allo. 

HI. Plant your Table at C, turning it upon the Head of the 


Staff till you have direQed your Sights on the Hedge-Row, zz. 


from C to D, ſcrew it faſt, and you'll find the Needle reſts 
juſt over the Meridian Line in the Chard ; for which write 
North and South in your Field-Book ; then meaſure the Line 
C D with your Chain, whoſe length is found 8 Poles, 14 Links, 
which put down in your Field-Book allo. | 

IV. Plant your Table at D, direCting yourSights to E, where 
ſcrew it faſt ; finding the Needle to reſt NE, 76 Degrees, | 30 Mi- 
nutes; which put downin your Field-Book, with the length of 
the LineD E, 2 Poles, 8 Links alſo. ; 

V.. Plant your Table at E, and by —_ It about, dire 
your Sights on the Hedge-Row to F, where ſcrew it faſt ; and 
again you'll find the Needle to reſt over the Meridian Line ; hence 
write North and South again in your Field-Book ; then meaſure 
the length of the Line E F, with your, Chain, which is 6 Poles, 
3 Links ; whichaccordingly put down in your Field-Book. 

VL. Plant your Table at F, directing your Sights (by turning 
the Table)' on the Hedge-Row to G, where ſcrew it faſt ; in 
which poſture yow'll find the Needle to, reſt upon 52 Degrees, 30 
Minutes NE, which pu down in your Field-Book ; then meaſure 
with your Chain the length of the Fence or Hedge F G, 26 Poles, 
14 Links ; which tranſcribe into your Field-Book as before. 

VII. Plant your Table at G, and, as in all the former Angles, 
direct your Sights on the Hedge-Row to H, where ſcrew it faſt ; 
and finding the Needle again to reſt directly over the Meridi- 
an Line, note down North and South in your Field-Book ; 
then meaſure with your Chain the length of the Ground-Line 
GH, 17 Poles, 12 Links; which alſo put down in yaur Field- 
Book. | 

VIII. Thenagain plant your Table at H, where you find the 
other Wood begins to joyn upon you, ſtill obſerving the ſame 
Method, by direfting your Sights on the Fence or Hedge-Row 
ftromH to I, where ſcrew it faſt ; and finding the Needle to reſt 
over F1 Vo put them down in your Field-Book, with the 
length of the Ground-Line H I, 24 Poles, 10 Links: And in this| 
order may you proceed from one Angle to another, till you have 
finiſhed or gone round the faid Wood. 

The reſt of the Angles are taken as the Field-Book direQs, 
according to the aforegoing Directions, which being well 
underſtood, are ſufficient to perform any thing in this Na- 
ture, 


I have 


—_ —— 


| 


1 I have met with nn 


purpoſe. 


The F 7e1d-Buok. 


T have been the larger upon this uſeful performance, | becauſe 
Directions--71n', any; Authars to 
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this 


The Circle four 90s. 
Angles Coaſt. D. M. P Li 
i A BISW. 74: 20110: 16 
2 B C|[NW. 83 .30|v1 154! 
3 C D| Northand Soath. | 8 x4} 
4 D E/ NE. 76 - +20 '.Y 81 
Þ-4q-£ F-j Northand South, | 6 31 
6 F Gj\NE 52 3of26 14] Tx 
7 G H North and South. |17 | 28 of 
H I{NW. 31 oo[24 i1oſ. | 
9 I 'X NE. 5 . oo fI4 pl | 
l1o K L SE. 82 oo| 9 I 
11 L M |5SE. 38 5o[l 4 of * ; 
[12 M N[NE. 73  3o| 6 ' 106] | 
13 N OJSE. 3% + 3o[44 5] | 
14 O P| North and South. | 2 4 
15 P QISE. o 20|io <5| 
16 Q R}SE. $- oo [20 - of 
7 R S|SW. 3 $50[45 O 
18 S A[SW. * 25 3oJz1 7t 


CH A P. XXAL 


How to protratt upon Paper the Work of 
the former Chapter. 


Irſt lay your Paper (which let be of that bigneſs that may 
contain your Plot) before you, ſmooth upon a Table, with 

your Field-Book alſo before you ; then frxing upon | 
ent place of your Paper, asat A, draw a Line at lengrh 
a Meridian Line, noted (as here) with North and South; then 
look into your Field-Book, and ſee which way the firſt Angle 
coafts, which is SW ; Then lay the Centre of your PeraCtor up- 
on A, keeping the Meridian Lane of your Protractor, upon the 
Meridian Line of your Paper A «, with the Semtcirele of your 
Protra&tor to the ſame Coaſt your Field-Book direQs ; and. there- 


ſome conveni-. 
as A «, for 


from 


—_ 


A— 


= %. _”Y 
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oy: CAccoranie othe Dirbition of your Field-Book) prick off 
74 


— 


Kh —— 


Degrees,$& WMoites, dfiwifig the Tine A B, which'is to contain 
10 Poles, 18 Links. Ys 
IT. Through the point B draw another Meridian Line (which 
j{is nothing buta parallel Line zothe former), as B b ; then lay the 
Centre of your ProtraQtor woo the point? B, with its Semicircle 
towards the ſame Coaſt your Field-Book ſhall inform you, with 
the Meridian-Eme-of your-Protraftor "upon the Meridian Line 
of your Paper'*BS; then tn the Field-Book, againſt the ſe- 
ond Angle B, I find/NW, 23 Degrees, .3o Minutes, which I 
prick off from. the Semicircle Protractor, and draw the 
Line B C,} which 4s:to-eontain 1n lengrh 81 Poles, 15 Links. 
IIL. & BC wy in he C.draw another Meridian Line 


as before, 4s.C c, row in; the Hield-Book againſt the Angle C, is 
written Narth and: South ; fo: that-T-have no more to do here, 
but to ſet the length thereon-thken'fromi your Scale, as your Field-| 
Book dire, which: 8 Poles, 1 4 Links ;; which (as Ijuſt now 
ſaid) take frm your |Scale,/and fer from! C to D, and draw the 
LineCDilhos . pj oo 15 - [- 
IV. Upgnthe Meridian Line laſt drawn, place the Meridian Line 
of the Protraftor with.izs Centre uponthe paint D, and the Se- 
micircle tqwyards the Coaſt your next Angle bendsto ;. your Pro- 
ing in this Paſture, repair to your Field-Book, where 
anſt the fourth: Angle D,' 46 Degrees, zo Minutes, | 
zxprick off from the Semieircleof the ProtraQtor, and} 
draw the Line D E to'contain 2 Poles, '8 Links. 
" V. Draw:a Meridian I.irce through the point E,then againſt the | 
fifth Angle-E in theField-Book, 1find North and South,; here 
Thave only 6 Poles, 3 Links to take from my Scale and ſet from E 
to F, and drawthe Line EF. | 
VI. Then uponthe laſt Meridian Line E Fe, upon the point 
F, I place the Centre of the ProtraQtor, with its Meridian 'Line 
lying exactly on the Meridian Line E e, not forgetting the for- 
mer caution of laying the Semicircle of the Procrntice to the ſame 
| Coaſt the Field-Book direQs; which at the ſixth Angle F, is NF, 
52 De FC&S, 30 Minutes, which prick oft the Semicircle of the 
"Rop:ragtor'; and draw. thy Linz FG .mn.length 26 Poles, 14 
-nks, according to the direction of the--Field-Book. 
VII. Then through the point G, draw another Meridian Line; 
[then repair to the Field-Book, where I find North and South, 


which procegd-with to ſct off according to the third and fifth Di- 
gebtons. | 


:., VII. Upon the laſt Meridian Line GH g, in the point H T, 
A /the Cegtre of the: Protrattor, as 1s taught in the 


the fourth and ſixth Dire&ions, which I find by my Field-Book 
WW, 31 Degrees; which I prick off from the Centre of the 
rptractor and draw the Line HI, whole lengrh I find by the 


Fugld-Book, 24 Poles, 10 Links, which I take from. the Scale 
lang fet trom H to I; and in this manner proceed with the reſt of 
1.the, Angles, till the whole Plot be protracted upon Paper : See 


{1 if; here 
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of my Reader. 
Performed another Way. 


And here Note, TheaforegoingProtraction might have been per- 
formed by drawing parallel Lines for Meridians at a ventute,, pro- 
vided they had been nearer together than:the length! ofthe Scales, 
of equal parts, upon the ſides of the Square of the Protractors ; 
for then though you could not have had a Meridian Line in every 
Angle, to have laid the Meridian Line of your Protractor upon ; 
yet by the help of thoſe aforenamed Scales, your Protractor ma 
be placed parallel! thereto, to fit any point ia the Plot ; thea wi 
the Work be performed in all reſpects with the former. 


C HA P. XXXIL 


Hoa to caft up the Content of any Field-Plot, 
aud to find the Content thereof im Acres, 
Roods and Perches. 


Lthough the Work of this Chapter is taught in the 17th 
| Problem of the Second part , of the Book of Geometry ; 
yet we ſhall makeit here more plain and applicable to our pre- 
ſent purpoſe by the Example following. 

Admit the following Figure Noted with the Letters A, B, C, 


{D, E, F, G, H, T, be the Plot of a Field laid down from our new 


Scale, whoſe Content in Acres, Roods and Perches is re- 
Ired. 

Firſt, Then (and in all ſuch Caſes) divide your Plot into Trape- 
zia's and Triangles'; accordingly this Figure is divided into one 
Trapezium, as K, D, P, I, and five Triangles; for finding the 
Area of all which, begin with any onefirit, and multiply the 
whole of the Baſe by one half of the perpendicular, or (which is all 
one) the whole of the Perpendicular by the half of the Baſe ; the 


| Product eitherway is the Content of that Triangle in Perches. 


EXAMPLE. 


Firſt, Meaſure the Trapezium K, D, P,I, b n_ firſt the 
Diagonal or Baſe-Line, DL, into your Compaſſes, and applying 
that length to the Scale, which I find reaches 74 Poles, 8 Liaks ; 


| accordingly the Meaſure of the Perpendicular K R, is tound 30 


Poles, 15 Links ; which aclded to the length of the other Perpendi- 
cular P Q,23 Poles,x6 Links, the Summis 54 Poles, 11 Links, 54 
| | les, 


here the whole demonſtration, which will further the Judgment 


hed VT x 
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] 
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* | Poles, 5 Primes, 5 Seconds (as is taught in the Deſcription and 
| uſe of the Chain in the Second Chapter) which multiply into half 
| | the Baſe, 37 Poles, 2 Prinies, gives in the Product 2019 Perches, | 
| and ,2£ parts of a Perch. In the like manner in rhe Triangle 
AB K multiply 17 Poles, x Prime, the Baſe, by 1 Pole the 
half Perpendicular ; which Product gives the Content of that 
Triangle 17.1 ; and in the ſame order I proceed to find the Con- 
| tents of all the reſt of the Triangles, which atlaft I collect, or 
add into one Sum ; which is the Area or whole Content of the 
wha + = Perches, and parts of a Perch, as it is here underneath 
{adjuſted.  ' | 


| | And here obſerve the Meaſures of each Line are expreſſed apon the Plot. 


1 & ; 
A = E 
HBP ——Y YT... "ob agate: 
1, L7 +02 L | 4 -05 : 
| ' : 
| . 
| Wh 
O's. 
| x « 
| 4 
. - oS 
. '© 
..qx 
7 
\ & — = 
Trapezium 


The Area or Con-\ Triangle 
tent in Perches )Triangle 
and the parts of ) Triangle 
a Perch, /Trangi 

Trangle 


The Area of the whole Field in Perches 2 2303} 16 


Then according to the Directions of the Sixth Chapter theſe 
 |2303.16Perches may be reduced into Acres according to any of the 
three ways there taught, which amounts to 14 Acres, 1 Rood, 
23 Perches ; and ſo much doth the former Field contain. 


CHAP. 
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| A HEAT 20 293d XMIT Gant: S Adin 107 11148 eabe3tiron't | 
A.ready. aud:eafie Way for Shifting of Paper. 
b ; | | 
| 4 
I T very ordinarily falls out in praftice, that your Table as it 
1 is covered with Paper 1s too little in ſeveral caſes, eſpeci- 
ally in great Grounds,where the Lines outſtrip or overrun the Ta- | 
ble; in ſuch a caſe (when you have proceeded fo far till your | 
Lines run off on the Paper or Table) you muſt ſhift your Paper, 
and put a fair ſheet upon the Table. | 
| Firſtthen upon your laſt Stationary Line which runs off on your ? 
|Table, obſerve to ſhift that Sheer fo far off. or beſides the Table, 
that your laſt Station marked thereupon may be marked juſt up- 
fe Table.; to which ſheet (in this order) glew a fair Sheet | 


ON Lt 
with Mouth-glew, and fo faſten them down with the frame of 
| the Table. | | 
IT. Lay, a Rular upon that part of the Stationary Line from 
the Station which, as I faid betore, is juſt upon the edge of the 
| Table, and draw or augment that Line on the fair Paper, upon 
which Line prick off your Stationary diſtance. 
_ JIT. Upon this Stationary Line lay the edge of your In- 
| ]dex, then turn the Table upon the head of the Staff till through. 
-|the Sights you eſpie your laſt Station you directed to; ſo will your 
Table be reQtified to proceed with your work. | 


ENAMPL E. | 


Admit the following Figure, GHI KLMNOPOQ R 
ISTVW X, repreſent a Field to be Plotted by the Plain-Ta-; 
[ ble, which is fo large-it cannot all be Plotted onthe Table ; and 
| becauſe I would have as much upon the Table as it will bear, 
[1 begin as near the edge of my Table as I can; hence we will 
ſuppoſe the Table within the Frame to be underſtood by the: 
prickt Lines, A Y, Y A, therefore I make choice to begin at A, 
planting my Table there, and direct my Sights to the Station at! 
F ; foI meaſure the Stationary diſtance A F (taking the Angles; 
by the way) which extends almoſt the length of the Table; then. 
I come back to my firſt Station, and there again plant. my Table; 
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in the ſame.poſture I did at firft, then directing the -Sights to'B, 
taking the Angles by the way, thence I dire my. Sights to my | 
Station at C, where I plant my Table, taking the Angles there-! 
from that are in view ; then TI direct the Sights to the Station at! 
D, drawing a Line by the edge of my Index to the further end! 
my: Table,.as C 4, where ir vuns off ontheFable; thei becauſe! 
I'can'proceed no further -betore L ſhift my- Paper; 'and put 4 clean! 
Skett-upon the Table ; I'take' this : Sheer; joft, and with Mouth: 
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giew, I 
_ B 
ſo that, part of your Plot is yer upon the T 


- fair Paper; then 


I ew another ſheer to itat Y Y then I. pi "them both | 

Se in this order, viz.' I b he thaton C to the 
the Table, and fo faſten down with the 
cd ayarbr the Line AB, | 


CE 


upon 
the Line Z Z, poſlefleth 
Sou | vie. From C toe, | 


. | 
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and the reſt. (bei 


|rhe edge of the Indexupon that part of that Stationary Line w 


| was drawn before your Paper was ſhifted, viz. C e, and exte 
EW | | | 


almoſt D of the Table, being covered with 
your Table againat the Station C, "aying 


nd 
It 
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it Yay D, upon your fair Paper, and then proceed to finiſh your | 
P | s 8 * 


| Not e, There is another way to perform this Work by, viz. 
By the Scales of equal parts upon the Frame of the Table, which 


! 


is taught in ſeveral Authors'; ſo, that I ſhall not trouble m 
Reader with ithere, by reaſon this way I have here taught is anich 


* F 
2. "I 


1,met with. 


_ 'CHAP. XXXIV. 


How to know whether a Plot be truly taken, 
aud of proving the Work at every Station 
(as you go along) to be truly taken or not ; 
and 1n caſe of Errour how to find and cor- 
red it before you be too far paſt it, taken by 
.the Plain- Table. 


LE in the Plotting any Field or Ground by the Plain Table, 
be ſure to let your Beacon or Station-marks ſtand up in eve- 
ry Station-hole till you have finiſhed your Plot ; and likewiſe 
Whites or Marks in moſt of the material Angles in the Field, all 
which will be - of great uſe for proving the work of your Plot as 
you go along, .. or proceed with your Work; which by theſe 
few following Directions will inform you whether you have pro- 
ceeded right or not; and in caſe of an Errour committed, how 
to findit where 1s. 

IT. When you are departed from your firſt Station, and have 
proceeded to your ſecond Station, and taken all your Angles by 
the way, and planted your Table at your ſecond Station, in order 
to proceed to.your third Station ; and would know whether the 
Work of your firſt and ſecond Station be 'truly taken: Direct 
your Sights to one or more of the moſt material Angles you took, 
as you proceeded from your firſt to your ſecond Station; and it 
the edge of yourIndex cut the Angles upon your Plot, your Work 
is ſo far, truly taken, otherwiſe not. 

III. When you have planted your Table at your third Station, 
and taken all the Angles by the way ; then dire& your Sights 
from your firſt Station ; and if you find the edgeof your Index to 
cut your firſt Station upon your Plot, your Work 1s exaQtly per- 
formed to your "Third Station, where you thenare: But in 
caſe you cannot ſee your firſt Station-mark trom your Third Stati- 
on or Place of ſtanding, then according to the laſt Rule of Di- 


plainer, eaſier, and inall reſpetsas exaftas any way I 'have yer- 
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reftion, dire your: Sights to ſome Angle in the Field which 
you have taken upon your Plot , and if the edge of your Index| 
cut theiſaine'Angle upon your Paper,' your Work is' right, qther- 
wile not... hee ne fmt 
IV.' Likewiſe when your» Table is rightly planted at your: 
fourth Station, and all the Angles betwixt your 'third and-foutth' 

Station. being taken, caſt your Eye into.that part of the Fiell: 
|| you have Plotted, and view which of your Station-marks you! 
| can ſee that you are already *come from, vz. either firſt or ſe. 
'| cond ; as ſuppoſe you could ſee only your ſecond Station-mark,! 
| then dire& your Sights from your fourth Station , or Place of 
| ſtanding, to your Second Station; and.if the edge of the Index 
| cut io Koond Station upon your Plor, your work 1s ſo far perform'd: 
'| right, otherwiſenot ; and it atany time you cannot ſee ſome one 
| or more of your Beacons, | orStatiog-marks, tbefides the laſt\yop 
|came from, that you have already aſe, then make uſe of ſome 
| Angle, to.prove your Plot'by, as Idaid before ; and. by dbſcrvins this 
Method, *tis eafie to. knqw whether you. have. committed*, any 
| Errour or not, and if. yolu have, how and where Apeedily to find 
it before you be gone far paſt it ; whiah is {6 plain and'cakie that it 


needs no farther Demonſtration. 
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C H A P. XXXV. _ 


Of proving the Field-Work taken by the Cir- 
cles on the Table, repreſenting the Theo- 
dolite, Peractor, Circumferenter, &c. 


Ccording to the Way or Method of Plotting, delivered in 
{A the Thirteth Chapter, by finding the quantity of every 
Angle by going round about a Field, there is one general Rule 
to prove the Field-Work by, if the Work be performed accord- 
ing to the Theodolite, vzz., from the Circle of 360 Degrees, 
which moſt Authors make uſe of ; which take as foloweth : And, 
{ Firſt, Note that the quantity of Degrees each Angle contains 
are to be reckoned in the infide of the Plot, or- their Comple- 
ary to 360 without, viz. Of all thoſe Angles that bend' in- 

ward. 1 
| .. Therefore Multiply 180 Degrees, by a Number leſs þy two 
than the Number of Angles in your Plot ; the Produd (if your 
, Work be true) will be equal to the Sum of all the Angles obſer- 
| ved added together. LAN 
But to'prove the Field-Work accordingto the Natural perfbr- 
mance of this Emperial Table, according to the ſeveral Circles 
| there- 


| 
] 
| 
' 
# 
« 
f 


| 


| 


cm 
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| of 360 Degrees, which make 605 degrees, 45 Minutes; Then I 
| grees, which make 201 Degrees, 55 Minutes; Now the pro- 
| times 201 Degrees, . 55 Minytes, makes. 605 , Degrees, 45 Mi- 


| nutes, agreeing with the Circle of 360 Degrees, which ſhews 
| the Stationary Angles to þe truly taken ; then the Circle of four 
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the proportion one Circle bears to another, as for Example. 
In the Field-Book of the 24 Chapter, paye 120, I add all the 
Angles of the Stationary diſtances together, . taken by the Circle 


flereupony and as the 24 Chapter direQs, I need but only obſerve: 


add all the Stationary Angles taken from the Circle of 120 De- 


portion betwixt theſe two Circles is as 3 to 1, ſo that adding 3 


go* , will either be the fame with the-Gyrcle of 360 Degrees or 
its Complement thereto, as the bare Sight,of the Field-Book will 
further inform you : So likewiſe may you prove. the Field-Work of 
every Station as you puoceed with your Work, which is very eaſie 
and of excellent uſe. | 


' 


CHH P. XXXVI. 


- 


How to take the Plot of a Field only by help 
of the Chain, otherways than is taught in 
the fourth Book. 


T ſome time or other it may ſo happen that you may be! 

required to take the Plot of a Field when you are deftitute' 

of all other Inſtruments but your Chain, Pocket-Rular, and Com- 
paſſes ; in ſuch a Caſe obſerve theſe following DireCtions. 

Admit this following Figure, Noted with the letters A, BB, C, 
D, E, F, repreſents a Field, of which the Plot is required. 

Firſt, then meaſure the length of the Hedge or Fence AB, 
whoſe length is found. 53 Poles, 13 Links; then meaſurethe length 
of the Fence B C, which is 43p, 05 /; as alſo from A to C (which 
is the Baſe-line proper to that Angle) which is found 67 p. 047; 
all which write down in your Field-Book, as here it is denomina- 
ted in the firſt Triangle A B C. | 

II. Then meaſure the ſecond "Triangle inthe fame order, be-! 
ginning at C, and meaſuring to D, which length is found 19p.. 
o21; then meaſure from D to E, which 1s 38 p. 00 /. and likewiſe 
the Baſe-line C E, to that Angle, 54 p. 10/4. all which put down 
for the {econd Triangle. | 

IH. Then obſerve the laſt Angle which is an outward | 
Angle, and muſt accordingly be meaſured on the outſide of the 
Field, 'and likewiſe ſo Noted down in your FieldBook ; ſo the 
length of the line E F, 1s 15p. 104, and A F,25p.12 4. _ 

; p14 | | | TRE 
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| Firſt then draw a line upon your Paper at Pleaſure-as A C, and 
[take from your Scale the length of that line, 


the - Baſe-line to that Triangle AE, 38p. 151. all which i 7_ | 
into your Field Book as follows. 


— 
hip — 


Firſt Triangle ABC inward. 
">. a 
 _©& 
BC 43 50 
AC 6&67 og 
Second Triangle C E Dinward. 
CD 19 o2 
DE 3 oO 
CE 54 10 
Third Triangle A E F outward. 
EF i5 10 
FA - I2 
AE 3 I5 


LE — 


Direftions how to Protrait the Former Work upon Paper. 


67 p. 04. and ſet 1t 


53—13 


» Herod 


4 3-5 


from A to C; then take from your Scale the length of the line 
AB, 53p- 137. placing one footin A, and with the other make 
the part of an Arch 44; then take the length of the line B C,] 


into 


CTY 


— _—— 
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into-your Co from;your Scale, placing one Fort in C; afid 
with the other foot erbſs the former kar z as 6b, then draw 
the' two ines A Bhnd B C. 1 

/ TE. Take from your Scale 54 pam the length of the Baſt-lirie 
CE, and placing one foot of the Compaſſes in C, with the other 
make the portiowof'the Arch ze, theh take with your Coripalles 
| rhe length of the' other Baſe line E A bitward 38 þ. t51. ſettin 
one foot in the poirit A, and with the other croſs the formet Arct 
at E, as ff, which point E is the extream Point or nieeting An- 
fle-to both the other two Angles. -- | 
TH; For the protraftion'of the Triangle C BE D, take with 
your: Compaſſes: from your Scale the line CD, 19p. o2/, with 
which diſtance, place one foot of your Compaſſesin C, atid with 
the other make the Arch cc, then with your Compatles take the: 
length of the line D E, 38 p. oo/. placing one of the Compaſs 
points in E, and with the other croſs the former Arch at D, as 
| 4 d, from which interſeQtion and from the points C and E draw 
the two lines, viz, C D and DE. 

Laſtly from the Triangle A E F, take firſt into your Compal- 
| ſes 15p. 10/7. the length of the line E F, placing one foot in E,: 

and with the other Rrike the Arch hh, then take likewiſe A F, 
25. 121, ſetting one foot in A, and with the other croſs the 
former Arch at F, as g g, and where theſe two Arches inter- 
ſe& one another as at F, draw lines therefrom as from A to F, 
and from F to E, fo is your whole Plot protracted upon Paper as 
was required, ; 

And here Note, you muſt be careful to note down, as youmea- 
{ure the faid Field, the Situation of the Angles, viz. inward and 
outward, for fear of committing a miſtake when you come to 
protraCt the ſame. 


CH AP. XXXVIL 


How to take the Plot of a Lordſhip 11 Groſs,| 
or of any Champain Field, without ſhift- 
ing the Paper, upon the Plain-1 able, which 
may contain 2000, 30900, or 4000 Acres. 

3 HIS way I am here about to illuſtrate is both eaſy, exact; 
and uſeful, for by placing your Table at every Angle, you 


are to take each Angle and his {ides,, without laying down from 
your Scale the true length- of each Ground-line, as 1n the former 


line, drawing it in its due order and Situation upon your 'Ta 


' Chapters, only meaſure the true length. of each Hedge or Ground | 


- -- — EEE Fre ren moment = 
—__—— 


—— as £ 4 PRALIIR <2s + / - ws T © « | — es by” —— —— 
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| 


| 


| LaDIts 
and write down its tfue length (not regarding the not cloſeing 
0 | 


p . 
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"| of your Plotat Laſt) and in this order: proceed from: one Angle to 


———. 


Aid line, then*take up your Table and as you (go on to B! mea- 
: »8 64 , YE "$32 «© , - 
| a 
as 
r VV - 
, oO 
| | _ Ay 
4 
| . 
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_ awe, a 
S 
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'agother, ſtill keeping the limits of your Plorupon-your 'Table, 
which is to be Pootrated upon Paper according'ro its due; pro- 
portion, when you come home. - 2 1097 TROVE 2k 3 NH 

i EX: MP 'L:£. 3 2nis 
Suppoſe -this following Figure -Noted -with: the Letters 
'ABCDEF, to be the Circumference- of :a Lordſhip, or 
ſome large Champain Ground, Firſt place your Table at A, and 
dire your Sights to B, and draw a line by the;edge of your In- | 
dex, repreſenting the line AB, then dire& your Sights to F, and 
draw the line A F to any convenient .Jength, then meaſure the| 
ſengr of. the line A F 1024 Perches, and write it down upon the 

i 


A q | 2 WAR i\ (.-I 


ſure the line'A B which is 504x Poles, which write- down npon 
the ſaid line: Which done, plant your:Fable at B, according to the 
| Rules delivered in the twenty third Chapter hereof:'Then making 
| choice in ſome convenient place of the line A B, as at B, for your 
Second Station, from thence dire& your 'Sights to C;- and by the 
edge.of your Index draw a line at a convenient length, then mea- 
ſure the fatd-line 6400 Perches which 'write down upon the ſaid 
line, then in ſome convenient place- of the line B C, asat C, 
plant your Table, and dire&t your Sights ro D, drawing a line at 
| wo, by the edge of your Index ; then with your Chain,meaſure its 


: length 


—_— 


tt. Ai 


—__—. — w—_—_— A 


* 
- 


pots POLAIT os. Oe cent; iv. WIE I TW. | 6 cat” = 98 Wy " "AOTRIG EUEDr "on _ , 
| length, viz. Fom CtoD, 2070 Poles which write down upon the 


faid line. : 
at D, and dire& your | 


' In the ſame miannetyp out, 'Tabl 

Sights to E, ra ODOR: cx y & edge of your Index ; 
'then m— the length of the.Ground-line D E 1521 Poles, which 
alſo 'write:down upon tlic ſaid line.\\.\ AG 
Laſtly in ſome COLE Pcs of a hn DE, asatE, plant 
[your Table, and direct your Sights\to F, ahd draw a line by the 
[edge of your Index as before, then meaſure with your Chain the 
length. oft the Ground-line,.E F, whoſe,length is found, 2864 Poles, 
/which alſo. write down.upon the faid line, fo is your Field-wotk 
finiſhed, becauſe, you, have the length of each Ground-line, and the 
true quantity, of cach Angle. vo fierth © oo apart 
Note. And here Note that it is not to be uppoſed that the Plot 
'taken.upon,thg Phin-Table will cloſe or come together as here, for 
'that is not,to be expetted, tho? L have fo ordered and diſpoſed this 
Figure m reſpect it ſhould alſo ſhew (to fave labour) the Way or 
[Method of, PratraQting or laying down the exaCt Plot upon Pa- 
per, for tho” the Laſt: and Firſt nes will not meet nor:come toge- 
ther, it matters-notz in reſpe&t you, have the length of each line 
written down, and. the, true quantity oft'each Angle taken upon 
the [Table, which is ſufficient to Protradt the true plot thereof up-. 


| How to protra#t upon Paper the former Work 
| mn iti true Proportion and Yuantity.. 


Firſt then.draw a line at length upon;your fair ſheet of Paper as 
A B, (which:toavoid prolixity we ſhall referr to the former Figure, 
Suppoſing it'in-propartion to the greater Magnitude to be truly ta- 
ken) then fromthe Scale you would have your Plot protracted from, 
take.in your Compaſles the length of the line A B, $041 Perches, 
which place from A to B, then opening your Compaſles to a conve- 
nent diſtance, ſtrike the Arch-line (both upon that Map you took 
Upon the Table, and here) «6, then take the quantity of that An- 
gle as it was. laid down upon your Plain-Table, and ſet it from 4, 
tob, then draw the line B5, at length, and (as before) take from 
your Scale the length of the-line B C, 6400 Perches, which extent 
fe from B to C, then lay. down the quantity of the Angleat C, as 
you did that.of B, as 4 b, andin this order may you proceed from 
one Angle to another till you have gotten the exact Map upon your 
Paper, asthe aforegoing Figure better then many Words may bet- 
ter inform YOu... | 


| on, Paper by theſe ſhort direQions following. [ 
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CH AP. XXXVIIL 


Short 'Notes or Direfions: for taking the | 
SER, 4 {1 | ror 


His is a Work which very few Authors. of Surveying have] 
touched = and indeed for me to demonſtrate it in all] 
e 


reipets, will take up more time and room than I can fpare; 


niently I may. rs” 
T. One common way that has been delivered by fome Authors 


is by taking the Latitude and Longitude of the moſt Notable and | 
' Material Towns in the faid County, eſpecially all rhe Market-| 
'Fowns, by which their diſtance has been laid down upon the| 


Map; but this is very faulty ; Firft, By reaſon the Eatitude is er- 
roneoutly ſtated in ſeveral great Towns, and not'known to all : 
Secondly, The Longitude of places was never yet fo well agreed 


inſucha caſe as this : And Thirdly, our Engliſh Miles are not 
reaſons I ſhall-forbear explaining this way further. 


formed by ufing this Inftrument as. a Theodolite, whoſeuſle is 
ſufficiently taught in the former Chapters ; and here note by the 


the Wheel, which needs no deſcription, fince the making of it-1s 


longs, &c. | 
IL. Inthe beginning of your Work obſerve to begin at ſome 
Great Market-Town, noting; down its Church and what is-ma- 


|terial ro be taken; and from thence proceed to meaſure the next 
Great Town, taking all the other intermediate Towns, and alfo| 
all Parks, Rrvets, Foreſts, Interfeting-Roads, &ec, 4n your way, | 
which you are carefully to note down 'znto your 'Field-Book, } 


which Protrat upon Paper every Night; you may alfo deſerthe 
the quality of the Country as you go, ' vis. Whether Hilly, 
Woods, or the like ; and whatever is remarkable in your way ; 
and to this way of Working, ſome of the exaQteſt-'County-Maps 
may be very uſeful ; and in this order proceed from one Town to 
another tillthe whole County-Map be finiſhed, 

VI. But that yay I moſt affect, (and am well aflur'd is beſt 
and moſt exatteſt of all others) is by taking the particular Map 
of each Lordſhip, which may be performed by this Inſtrument 
uſed as a Plain-Table, or more properly as a Theodolite ; whoſe 
utes 


— _ 


| 


therefore I ſhall now treat of it with as much brevity as conve-| 


upon, as to be either credited ortruftedto by our late Geographers | 
near rightly adjuſted to the Degrees in the Heavens ; for which | 

IT. The taking the:Plot of a County may moſt exaQly be per- | 
way, that the diſtances of Market-T owns, and the length of | 
all other Lines you have occaſion to meaſure, is beſt meaſured by | 


ſo well known to our Mathematical Tnftrument-makers; which | 
by driving before you ,/ tells the. diſtance in Miles, ' Fur-| 


Cs, Bl. ts. rt 
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uſes to this purpoſe may be conſulted in the Twenty Fourth, 
Twenty Fifth, and Twenty Sixth Chapters of this Part ; and 
ſo by joining each Lordſhip to another, as you was direQ- 
ed to joyn each Ground to another 1n the Twenty Seventh 
Chapter, which Chapter: duly conſidered, may be looked upon 
as an Epitomie of this whole Matter ; for the Work 1s indiffe- 
rently the ſame ; for whereas that Chapter plainly Demonſtrates 
thetaking of the exact Map of a Lordſhip, laying down the par- 
ticular Grounds one by another; ſo in this *tis but laying each 
Lordſhip down by another as you find they be in the County, 
which may be laid down by as ſmall a Scale as you pleaſe, by 
which you may proportion your - Map to what Magnitude you 
think moſt convenient 

V. Theſe brief Rules being well underſtood, and the Surveyor 
well grounded in the praQtical Part of the former Chapters, he 
will be ſufficiently furniſhed for the taking of a County-Map ; 
which is all T ſhall here fay concerning this matter. 


John Wing, 


The End of the Fourth Book, 
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BOOK V. 
 |[Wherein is ſhew'd Arithmetically, how to meaſure 
exactly all kinds of Superficies and Solids ; 


AS 
Walls, Glaſs, Roofs, 
Wainſcot, Board, / ( Painting, 
Tyling, \ / Pavemen, \/ 
Slating, Brickwork,)C Stone, &C. 


With a Detection of ſome Common Errors us'd 
by ſeveral in the Performance thereof. 
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BOOK V. 
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— = 


OHAF L : :- 
Fhe Way-of Meaſuring Maſons Work, as . 


Walls, &c.' 


Oraſmuch as the difference between the meaſuring of 
Land and. theſe is only this, that Land is ——_—_— by | 
' the Pole or Perch, but- theſe, ſome by one kind of mea- 
| and ſuch like, by the Rod of 18 Foot Square : Roofing, Partiti- 
ons, &c. by the Square of 10 Foot: Pavement and Wainſcot by 
the Yard or Foot: and Board and Glaſs by the Foot only. 
Therefore in' meaſuring any of theſe things, conſideration muſt 
be firſt had to the juſt Form and Figure thereof; and then accord- : 
{ing tothe Rulesdelivered in the Second part of the Second Book 
you may find the Arca, , or ſuperficial Content. And foraf 
much as it is very requiſite and neceſſary for a Surveyor to know 
how to meaſure all manner of Buildings, as Walls, Timber- 
work, Tyling, Floors, Joyners and Painters Work, and ſuch 
like, I ſhall 1n the following Chapters make illuſtration thereof. 


E X A M- 


ure, and ſome by another ; as Walls, Slating, 'Tyling, | 
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EXAMPLE. 


| | one Rod) and the Quotient is 3 Rods, and 21 | 
162 Feet remaining ; dn _—_— by 
ineU 1n one 54 | 


| Yards, or 81 Feet- a-quartey of 4 Rad ; 


| touched .upon it 1n ny 
(ti 


| Suppoſe there bea Wall that 1s 54 Feet 1n length, and 21 Feet 
1n height, jand! it%4s required 460 Kat 
and Feet are cqntained therein. BE; 
the ProduQt iS* 1134 feet, w 


by 324, (becauſe there are ſoma 


I Multiplg54 by 21, and 
Divide $9 | h- "4 
ect im x4 


9 (for ſo many Feet are con 
yard) and the Quotient is 18 Yards, and 105 
nothing,remainus ;'Þo that wheh the Wally #- 7 or 
IS. 5s Foc &,| and 21 Feet high, there 3134 2 5 of 
are *coftained therefa 3 Rods x$-Yards 4 324+ i\dc 

o Foot, which is exaQtly 3 Rodsanda half: 972 ( 3 Rods. 


For 36 Yards, or 324 Feet, make a Rod; —— 
118 Yards, or 162 Feet, half a Rod; and 9 162 


| | 9 
the whole Work ſtands in the Mazgett. -. 2 ( 18 Yards. 
But ſuppoſe another Wall be to be mea- 72 | 


| ſured, _whoſe length _is_25.Eoot..10 Inches, ____9___._______ 
and its height 15 Foot' 5 Inches, the Con- 72 

tent will be found 1169 Feet and :3 of a 

Foot. 'But this way .of, Operation, I. © 


muſt here explain, ſince my Uncle hath not | 
iched 1 10 any;of his Examples; and becaule it is the 
| moſt facile way incalting up the Contents off thoſt Dimt9ſibns 

that are given in Feet and Inches. , \\..* 


+ & 


EXAMPLE. 


- Firſt then, Set down your Numbers as in the.Margent,-#iz, 
75 Feet, 10 Inches, the length of the Wall, and under them 15 
Feet -5 Inches the height ; then Multiply the Feet together, v1z. 
175 by 15, .and place their reſpeQtive Pro-' _ - a6# Hs 

duQs orderly under them, viz. 375 and F. I... 
75, then Multiply ' croſIways, that is, 75 75, yo 
Feet, by 5 Inches, and the ProduQtis 375; .15PN 5; 
now. becauſe Feet and Inches are Multiply- '-—— 


—_— 


+ Ol... 


—— — 


Jed together, the Produ& is long Inches, '375 " 29 
that is one of theſe lopg Inches is 12 Super- 75 Oo 
| ficial Inches; therefore Dividing 3795 by 3! ® 
| x2 (the number of long Inches in one Foot) 12 6.7 
| andthe Quotient is 31 Feet, and three long | o' | 4 5 


1 Inches, or :% of a Foot, which place down --- 
[as you ſee in the Margent; then likewiſe 1164 ' 1 + 


——— ww 


Multiply 1.5 by 10, whoſe Produ&t is 50 
which Divide þy 12, as before, and it gives 12 Feet, 6 Inches, 
| which place down alſo as in the Margent, viz. Feet under Feer, 
| and 


— 


w how many-Rods, Yards| 


wt " tt 


_ 


IZ OO EIES 
\ 4 
| wr 4 
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90 
Ef. 


f 


| pendicular 15 Foot : Here (according to the Ninth Problem of 


'as Single meaſure, except the Gavel, which is uſually allowed 
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and Inches under Inches ;- then Multiply the Inches together 10; 
by 5, which makes 50 Inches, which muſt be reduced to long 
Inches by Dividing the 50 ſuperficial Inches by 12, which gives 4 
longInches and ,3 of an Inch ; your Figures thus placed,draw a Line 


the whole Content of the Wall appear to be 1169 Foot ,+ of a 
Foot, which divided by 324, as in the firſt Example, gives 
2 Rodsand 197 remaining, which Divided by 9, gives in the Quo- 
tient 21 Yards, and 8 Foot remaining ; hence it appears the Wall 
that 1s 75 Foot 10 Inches long, and 15 Foot 5 Inches high, 
amounts to z Rods, 21 Yards, $ Foot, omitting the Fraction. 

Note, Having thus largely explained this way of Croſs-Multi- 
plying, by caſting upthe Content 1in Feet and Inches in this Exzm- 
ple; I ſhall not nced to explain it further in what follows, 


Gavels or Dormant Pikes, _ 1 

But in meaſuring Gavels or Dormant Pikes, and the like, 
which are "Triangular; youare ro meaſure them as Triangular, 
as iStaught in the Second Book ; as tor Example, Suppoſe a Gavel 
or Dormant Pike, whoſe Baſe is 18 Foot, and the Height or Per- 


the Second Part of the Second Book) I Multiply the Perpendi- 
cular 15 by the Semi Baſe 9, and the Product 135 is the Content 
in Feet, which reduced into Yards, by Dividing it by 9, makes 
exact 15 Yards for the true content of the Gavel or Dormant 
Pike. 


Meaſuring of Chimneys. 


But in the meaſuring of Chimneys, which requires more ac- 
curatcneſs of Workmanſhip than other ordinary Walls, they are 
uſually accounted as double meaſure. But firſt to meaſure them 
as ſingle meaſure, takethe length of the Breſt-Wall, and the two 
Sides or Angles, which Multiply in the height, and that Pro- 
du& being doubled yeilderh the Content, according to double 
meaſure which is cuſtomarily allowed ; yet ſome Workmen areſo 
Covetous and Unconſcionable, that they are not content to have 
double meaſure for the Breſt-wall, and the two Angles, but 
would have the back of the Chimney double meature alfo 


-| whereas (for the moſt part) the Chimney 1s made againſt a Ga- 


vel, which is meaſured by it ſelf; and ſo they would have that 
three times meaſured, which is and ought to be accounted - but 


Square-mealure. : 
Suppoſe this Figure ABC DEF GH K, bea Chimney 
that hath a double Funnel towards the top, and a double 


ture. 


under them, and add thera together as in the Margent, fo does | 


Shaft, and is to be meaſured according to double mea-| 


| RN X Firſt, 


| 


———C——— 
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Firſt, I begin at the Baſe, and 

take the length of - the Breſt-wall 

OX, and the two Angles K X, and 

O H, which together are 23 Foot ; 

then I take the height of the Square 

H F, 17Foot, 3 Inches, which Mul- 
tiplyed together produce 396 Foot, 

9 Inches, tor the Content of the Fi- 

gUure, FGH K. D 


II. For the Square D 4 E 7, the 
length of the Breſt-wall and the two *© 
Angles DP E, is 14 Foot, and the | 
height D a, 5 Foot, 3 Inches, which 
Multiplyed together makes 73 Foor, | | 
6 Inches or half a Foot, for the ||\| 
Content of the Figure D 4 E 7. | 
HI. I take helmgrh of the next MH © 

Square B C h p whichis 9 Foot, 3 
Inches, being the length of the Breſt-wall and two Angles, 
which Multiplyed by the height B h, 8 Foot 3 Inches, produceth 
76 Feet, 4 Inches almoſt, for the Content of the Square B C 

IV. The Compaſs of the Chimney-ſhafts is 12 Foot, 2 In- 
ches, and the height 6 Foot, which Multiply*d together, make 
73 Foot for the Content of the Shafts. 

' V. Thedepth of the middle Fetter that parts the Funnels to- 


| ward the top 1510 Foot, and its widenefs 1 Foot, 3 Inches, which | 


Multiplyed together makes 12 Foot, 6 Inches. 

Note. And here obſerve, in the meafuring of a ſtack 
of Chimneys that ſtands length-ways,. that is, one by the ſide of 
another, the ſame Method is to be obſerved, with this Addition, | 
that all the middle Fetters or Partitions between Chimney and 
and Chimney, 1s to be meaſured alſo ; obſerve the ſame if a ſtack | 
of Chimneys ſtand Square, and then you cannot eaſily err. 

Laſtly, Adding theſe five Summs together, and doubling the| 
Ageregate, it proqduceth the Content of the whole Chimney, ac- 
cording to double or cuſtomary meaſure, as you ſee in this Pa- 
radigm. 


| K- 4 

£3 7 wm 

The Squares. 9D a E mt Bo. 
CS W--4 

The Shafts A 73 © 
The middle Fetter bi 


Aggregate 0632 I 
The Double of itis 1 204 2 
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the Content of, the Chimney, acording to:cuſtomary meaſure | © 
which reduced into Rods, -as ſhewed before, 'maketh thee Rods, 
32 Yards, - 4 Foot, and: of a Foot, | | \ * a24Þ , 
- This isall the meaſure that, can be allowed when the Chimney 
ſtands in a Gavel, or Side-wall: in which caſe, the Back of the 
Chimney (here not meaſured) is accounted as part of the Gavel. | 
bur if the Chimney or Chimneys ſtand by themſelves, as all 
Stacks of Chimneys in great Buildings do, which in ſuch a caſe 
is a .* nga work, and therefore ought to be meaſured double | 
on all {ides. 4 | 


CHAP. IL 1 
The meaſuring of Carpenters Work. | 


N the meaſuring of Carpenters Work, we are to account it 
'þ by the Square of 10 Foot every way, ſo that zoo Square | 
| Foot is one Square, where | | 


25 Foot 1s 1 Quarter 
Note, that 3go Foot is 2 Quarters Cof a Square. 
75 Foot 1s 3 Quarters « 
And here we may obſerve that Carpenters Work that is to be! 
accounted for by the Square, conſiſts chiefly of three parts, viz. | | 
Flooring, Partitioning, and Roofing, in which we ſhall give an 
| Example in each particular as followeth. | 


1, Of Flooring. 


Suppoſe there be a Floor laid with Boards, whoſe length is 18 | 
Foot, 6 Inches, and its breadth 18 Foot, '3 Inches ; now theſe 
two Summs Multiplyed together, produce , 6 Foot andan 
half, which'is 5 Squares, and 2 Quarters or half a Square, and 
6 Foot and an half. | 
Note. And here Note, Thatthough 100 be the Diviſor to Di- 
| vide the number of Feet by,. yet here 1s no occaſion of maki 
uſe at all of Diviſion, but always to cut off from the Product 2 F1- 

ures toward the Right hand, ſothoſe Figures that remain on 
he Left hand ſhall be Squares, and the 2 Figures cut off to the 


Right hand parts of a Square, 


2, Of Partitions. 


Suppoſe a Partition between one Room and another ſhould con- 
tain 1n length 20 Foot, 2 Inches, and 1n height 12-Foot, 5 In- 
XX 2 ches : 


\ 
' 


—— 
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ches ; hence to find the number of Squares, Multiply , 20 Foot, | 
2 Inches, Sy 12 Foot, 5 Inches, 'and you will have in the Pro- 
duQ, 250 Foot, 5 Inches, . that is two Squares ant, 2 Quarters or 
half a 55 e's and 5 Inches, which Inches are 'needlefs to be ac- 
counted "is (543 


which 

'of the Fd Roof, which Multiply by the length on both ſides, or 
. the Girth"of the faid Roof if it be Culleſed, and the Produtt will 
be the Content. | TY | 


or in ſuch cafes as theſe, 


3- Of Roofing. 


Firſt take the length of the Roof on one ſide and double it, | 
ves the length of both ſides; and hkewife take the depth 


— 


EXAMPLE. 
Suppoſe the Girth (or length of both ſides) of i\Roof to be|, 
120 Foot long, and the depth 18 Foot, 6 Inches ; which Multi- 


lyed together produces 2220 Foot, that is, 22 Squares, and 20 
oot, which wants 5 Foot of a Quarter of a Square more. 


Other Meaſures. 


Laſtly, Thereare other things belonging to Carpenters Work, 
nd are to be meaſured ſeveral ways, as Lintails and Diſcharges, 
with Corniſhes, Rails, and Balliſters, &c. all which are meaſured] - 
by the Foot, running meaſure. 


g— 


CHAP 1 


The meaſuring of Joiners Work, 
And Painters. 


* 


JF N meaſuring of Joiners and Painters Work, obſerve theſe 
, K following Directions. | 

\ I. Joiners and Painters Work is computed by the Yard, or 
3 Foot each way, which makes 9g Superficial Foot, which is ac- 


counted one Yard, 
; T., In taking the Dimenſions in the height of the Room 
(which 1s to be taken with a Line) you are to Girth over every 
member of the Corniſh, and other members of the Wainſcot, 
which where the moldings ſwell much, conſiderably augment 
the height of the Room. 

III. "The Girth of the Room 1s only to be taken in its true 
length and breadth, withour putting the Line into the Moldings 


dd 


es. Bf. 4 _—_—_— 


nk. —_——— 


[quotient 445 Yards, 7 Foot, 10 Inches. 


| ry member of the 
1 the height. 


. _ WD. - . 
| and haif, and that they haye jſt reaſonto claim, for the Work 


————— .—_ 
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Jas you did inthe height; but ſome Painters have a cuſtom|| 


(though tor what realgn 1 kygw. If arg the Line over eve-i 


ainſcot in the Girth of the Room as well.as| 
| 

« in <a | 
IV. Thereis one thjng in Joiners Work very obſervable, and: 
that is, by mea{uring- Doors and W Indgowyhutters,- which are; 
wrought or botfi ſides ; for which they zrealways paid for work 


is double though the Stuff is Szngle. , +, .;; 

V. All Window-Jaums, and Saphetaes,,are to be meaſured 
by themſelves, and. the Window-Lights and Chimneys (if any 
be in the Room) are to be deducted out of the, whale at laſt. 

VI. The Painters are not to account for work and half, but to 
account (in ſome caſes) the Room once, twice, or tliree times 
done = or ſo much per yard, conſidering the goodneſs of the 
Work. _ 


The Dimenſions being taken according to the preceding Di- 
rections,. we will endeavour.to, explain the whole by one Example 


of 4 Room whoſe * 


Girth or Compaſs 15s. 256 Foot 6 Inches, 
And its beight 15 Foot 9 Inches. 


I. Multiply 256 Foot 6 Inches by 15 Foot 9 Inches, the Pro- 
du&t-is 4039 Foot 1o Inches, which divided by 9g, gives in the 

IT. Let us ſuppoſe all the Window-Jaums, .and Saphataes tobe 
56 Foot, 4 Inches, and their breadth 2 Foot, 2 Inches ; which 
Multiplyed, produces 122 Foot, which Divide by 9, the quo- 
tient 15 13 Yards, 5 Foot. | 

I. All the Window-Shutters about the Room 1s in Girth or 
Breadth 28Feet, 3 Inches,and the length or height of them 5 Foot, 
7 Inches, which Miultiplyed and . Divided as before, makes 17 
Yards, 4 Foot, , 8 Inches; and its half is 8 Yards, 6 Foot, 10 
Inches, which added to 17 Yards, 4 Foot, 8 Inches, makes 26 
Yards, 2 Foot, 6 Inches, for the true Content of the Window- 
Shutters for Work and half work. | 


Content of the whole Room, 488 Yards, 6 Foot, 4 Inches, from 
which take 19 Yards, 4 Foot, 6 Inches, being all the Deducti- 
ons in the faid Room, vis. Chimney and Window-Lights ; 
hence the Exa&t Content appears to be 469 Yards, 1 Foot, 10 
Inches; and this is thetrue way of meaſuring, and ſo muchthe 
the Workman ought to be paid tor. | 


IV.. Theſe ſeveral Sums added together as follows,: give: the | 


——_— 


Jas the way of accounting for is different, for 'Tyling is com-| 


6 Inches into it ſelf, and this 1s called Statute-mea 


{ makes 324 Square Foot in a Rod ; and thus is a meaſure ſometimes 
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The Summs added together. 
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_ The ſeveral parts 1} 5 cope caſt up 
26 2 obs 
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The whole 488 6 o4 64's 
Deductions 19 4 ©6 
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' The true Content 469 i 10 
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CHAP. IV. 
Of the meaſuring of Brick-Work and T'yling. 


Irſt, T ſhall join the Brick and Tylers Work together, | 
in reſpe& they are commonly performed by the ſame hands, 


monly reckoned for by the Square of 1oFoot, as Carpenters work is, 
only they - demand allowance of double meaſure for the Eves, and 
Running meaſure for the Hips and Gutters but this depends upon 
the cuſtom of the place ; however ſome allowance 1n theſe caſes| 
ought to be had, in reſpect of meaſure or price. 
IT. Brick-walls are meaſured in ſome places by the Rod of 16 
Foot and half each way, fo that one of theſe Rods do contain | 
2723 Square Foot ; which 1s proved by qe 1 hop. 16 Foot, 

| ure, though it is 
uſed in very few places in the Country that I know of. 
ITI. There is another ſort of Rod of 18 Foot Square, which 


——_ 


uſed inthe Country, being the ſame-Rod the Maſons here make| 
uſe of. 

IV. But the Rod moſt in uſe here in the Country, contains 
only 54 Square Foot upon the Superticies, or 6 Square Yards, be- 
ing one ſixth part of the Rod laſt named of 18 Foot Square. 

V. Hence the Surveyor is to examine (before he begsns to mea-| 
ſure) what Rodit is the Maſter and Workmen did agree upon, 
that he may do them both Juſtice. 

VI. Becauſe Brick-Walls are not always made of one thickneſs, 
they are to be reduced to the Standard-meaſure, wiz, of a Brick 
and half thick ; all which ſhall be further explained by the Ex- 
amples following. 


E X A M- 


# 
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I CL ELSY —_— 
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| half, 


{are to divide the ſaid Remainder by 9 (it being the number of 


| matter, 


h EE— 


EXAMPLE. 


Suppoſe. a Brick-wall be. 167 Foot long, and 16 Foot high, 
now by Multiplying theſe two numbers together, gives in the 
ProduGt 2672 Foot, which to reduce into Rods accuring toany | 
of the Rods before mentioned and explained ; Divide the faia 
2672 Foot, by 2723 for Statute-meaſure, or by 324 the Square 
of 18 Foot, orby 54, the Diviſor of the leſſer Rod; according 
to any of theſe ways you may ſee by this following Paradigm, 
what the number of Rods 1s. 


RN. Ts © 

272; WE 9 24 35 

If Divided by23 24 Ether is contain'd in the Wally = 
54 49 2 8 


Now when you have Divided by any of theſe Diviſors, and 
that the Remainder exceeds 9 (as it did 1n all theſe Examples) you 


Feet in one Yard) ſo have you the content in Rods, Yards, and 
Feet as before ; and this I think is ſufficient to explain the whole 


Note. The next thing conſiderable 1s, that all Brick-walls of 
the fame height and length do not contain the fame number 
of Rods, in reſpe& of the thickneſs of the Wall ; for the 
thicker the Wall, the more Rods are contained therein, viz, If a 
Brick-wall be thicker than one Brick and half thick, then 
a Square Rod upon that Wall, will be more thana Rod; hence | 
every Rod upon the Superficies of a Wall that is 3 Bricks thick, 
will contain 2 Rod ; and a Rod upon a Wall of 4 Bricks thick, 
and half, will be 3 Rods; I {hall therefore in the next place ſet 
down one General Rule to Reducea Brick-wall of any thickneſs 
to the thickneſs of a Brick and halt, the Standard-meaſure, 


A General Rule for Reducing of Brick- 
walls to Staudard-meaſure. 


A General Rale. 


Multiply the Number of Superficial feet which is contained in 
the Superficics of any Brick-wall, by the number of halt Bricks 
the ſaid Wall is in thickneſs ; one third part of that Produtt is the 
Content of the faid Brick-wall in Feet, reduced to a Brick and 


Hence if a Wall of. 5 Bricks thick ſhould contain 2672 Feet, 
upon the flat or ſuperficies ; if you Multiply this number by 10 
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| 


(the number of half Bricks the Wallis in thickneſs) the Produtt | 


_ pro- 
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{allowance at the Eves equivalent to the Projeture of the Eves 


produces 26720, one third part whereof 1s 89063 Foot, which 
is the exat number of Feet contained in that Wall, as it is reduced 
to a Brick and half thick, which how to bring to Rods, &c, 1 


have juſt before ſhewed. | 


Of Tying. 
Suppoſe a Roof in length 120 Foot on both ſides, and the depth 


of one ſide (with the cuſtomary allowance at Eves) 18 Foot; 


which is 21 Squares, and 60 Foot, that is, 10 Foot above half a 
a Square more, according to the Direftions of the 24. Chapter. 


CHAP Y 


The meaſuring of Plaiſterers Work, 
and Slating. 


——_ 


Irſt, Slate-Work is generally accounted for by the Rod of 
18 Foot Square, which contains 324 Superficial Feet as 

I intimated 1n the laſt Chapter. 

IT. Wherea Roof is covered with Slate, there ought to be an 


over the Wall below the Roof, which is generally termed double 
meaſure at the Eves, which adds to the depth of the Roof, 18 
or 20 Inches, ſometimes 2 Foot. 

II. Where there is Gutters or Valleys, there oughr to be an 
allowance alſo, which is to take the Girth, orlengrh of the Roof 
with the Gutter or Valley, all along the Ridge-Tile, which 
makes the Gutters double meaſure, v:z, as much more as really 
it 1s, which in -ſome places is allowed, and in ſome places nor, 
which chiefly depends upon the Cuſtom of the Place. 


and the depth on both ſides, with the uſual allowance at the 
Eves, and in the Gutters, and Multiply*d together, and the Pro- 
duct thenceariſing divided by 324, and the remainder again by 
9 (if it exceed g) you will have the Content in Rods, Yards, and 
Feet. | . 


- 


EXAMPLE. 


Of a Roof covered with Slate, whoſe length is 52 Foot, 6 In- 
ches, and the Depth of the faid Roof on both ſides (with the 


| uſual allowance of the Eves) 34 Foot ; that is, 19 Foot for the 


theſe two numbers multiplyed rogether produce 2rbo Foot, | 


IV. If the length of the Roof be taken, in Feet and Inches, | 


| 
| 


—————— — —_— —_— - 


depri 


” OI 


4 


[10g 15 ſoplain, more Examples will be needleſs. 


| Lime, Sand, and Hair. 


| 12, the Quotient will give the Content in-Feet, and what re- 
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depth of one {ide: Now 52 Foot, 6 Inches, .the length, bei 


! 


165 Foot remaining , which Remainder divide by 9, the Se- 
cond Quotient is 18 yards,” and the Remainder 3 Foot; ſothat 
you ſee that Root that is 52 Foot, 6 Inches long, and 17 Foot 
deep, amounts to 5 R. I8 7, F. And becauſe this fort of meaſir- 


Of Plaifterers Work. 


I. Plaiſterers-Work is of 3 ſorts, as firſt, The Running of 
Plaiſter-Floors; ſecondly, "The Ceiling of Upper-Rooms with 
Reed, Nails, Lath, Lime, Sand, and Hair; and thirdly, The 


there 1s generally laid firſt upon the Wall a Coat of Hay and' 
Morter, otherways it would take up too great a quantity of 


IT. All theſe ſeveral ſorts of Plaiſterers-w ork is generally ac- 
counted for by the Yard, or the Square of 43 Foot, -which makes 
9 foot in each yard ; hence Examples are needlets ; for the Di- 
menſions being taken in Feet, and Inches, and -Multiplyed toge- 
ther, and the Product Divided by 9g, you will have the. number 
of Yards in the Quotient, and the Remainder will be the odd 
Feet. 


—_— 
A 


CHA P. VI. 
The meaſuring of, Board. and Glaſs. 


I. VN the meaſuring of Glaſs and Board, the Content is 
| uſually given in Feet, and Inches, - theretore they may 
the better be joined together. OS 
II. The Dimenſions are moſtly taken in Feet and Inches, and the 
Length and Breadth-ſo multiply'd together , produces the 
Content. | | bo 
TH. In the meaſuring of Board, if the Breadth 1n Inc hes be 
Multiplyed by the Length in feet, and the Produtt Divided by 


mains, is ſo many 12th parts of a Foot, | 


| 


and in tiking the Dimenſions; Feet and Inches. will not be near 


enough ; therefore the Dimenſions may better be taken in Inches 


and roth partsof an Inch ; which Multiplyed together, and the 


267 | 
Multplyed by 34 Foot, the depth on both ſides, the Produ& is 
17*5 Foot, which divide by 324, the Quotient is 5 Roods ,and| 


[ 


Pargin of bare Walls, with Lime, Sand, and Hair ; before which | 


IV. Sometimes more Curioſity is required, in meaſuring of Glaſs, 


Produ&t. Divided by 144 (the _— of inches 1n one "Rey 


y 
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derthe odd Inches, or 144th parts of a Foot. 


following. Wh 
I. Of Glaſs. 


\ | EXAMPLE. 


the Produd is 1124Inches, and ,, + parts of 64.3 
an Inch; which is not worth taking notice 20.7 
| of, therefore we omit it; hence 1124 Di- — — 
4 vided by 144, the Quotient ts 7 Foot, and 801 
| the Remainder 116 Inches or 4:*, which 10860 
{is 8 Inches above three quarters of a Foot ——— 
more. 1124.01 ProduQ, 
| Note. And this one Example T think 144 _ (5**#quo. 


jof a 
| great waſte of Glaſs that is made 1n fitting it to the Arch of the 


- - ww oonouw was — wa 4 
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-| Multiplyed' and Divided, as in the- Example of: Glaſs, will accor- 


” ot 4 wan 


Of a Window-Light of Glak whoſe: height is 4 Foot, 6In- 


ches, . and. ,+ parts of an_Inch, or 54 Inches and :4 of an Inch ; |. 


and the breadth 2o Inches, and .2 parts of an Inch ; which 
Multiplyed together as in the Margent, and 


ſufficient to explain the whole matter of 100 
1 Glaſs-meaſure; with this caution, 02, 
| That where the Windows are either Round 
or Eliptical, that the Workman be allowed 


as Square-meaſure ; that is, by taking the Diameters as the ſides 
uarse; The reaſon of this allowance is, becauſe of the 


116 


| Window. 


+ TI. Of Board-meaſure. 


EXAMPLE. 


Suppoſe a Board 1x Foot in length, and 10 Inches broad, 
now if xx Foot be Multiplyed by 10 Inches the Produtt is 110, 
Feet and Inches) and the Quotient is 9 Foot and ,+ of a. Foot: 
Where note, if 3 had remained it had been a quarter of a Foot 
if 6 half # Foot, and if g three quarters of a Foot. 

- But t'the Board had not been an even number of Feet in 
length, then the Dimenfions may be taken in Inches, and roth 
parts of 'a#i Inch ; and the breadth alſo (if need require) which 


dingly producethe Content. 


CHAP. 


which Divide by r2' (becauſe the Multiplication was made in 


ſo will the.Quotient produce the number of F eet, andthe Remain. b 
V. All theſe Caſes will be better explained by the Examples | 


| 


_——_—_ 
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CHAP, VI; 


(oj 
| 


Of Stereometry, or the menſuration 'of. $y- 
lid Bodies, as I'imber and Stone; and firſt 


of that which is Square. 


' 


Solid Body is that which hath both lengrh, breadrh, and | 


thickneſs, as Timber, Stone, and ſuch like, which are 
commonly meaſured by the Foot. And herein you are to ob- 
ſerve, that a Foor of Timber or Stone isaccounted a Foot Square 


every way, in the form /of a Die; whereby it appears, that a | 
-| Foot of Timber is 12 times more than a Foot of Board ; ſo that | 


a Foot of Board being . 144 Inches, a Foot of Timber muſt be 
1728 Inches. ries oy KN ON 
For Timber-ſticks that are 
tent thereof on this wile. wins py 
ard then Multiply the Product 
ſo will you have the ſolid Content of the whole Piece of Timber 


Squared, you may find the. 'Con- 


in Inches ; which being Divided by the Solid Inches in one Foot ; | 


namely 1728, the 


Quotient will ſhew how many Feet arein the 
Piece of 'Timber. | | 


EXAMPLE. 


Suppoſe a Piece of Timber be 9 Inches thick, 15 Tnches broad, 


and 12'Foot or 144 inches long. Firſt, I Multiply 15 by g, andthe 
faQtus 135 isthe Area of the Plain ; which I again Multiply by 
the length 144, and the Product 19440 is. the Content 1n Solid 
Inches, which being Divided by 1728 ( the Square Irfches in one 
Foot) the Quotient will be 11 +23, or 11. 25, fo thatwhen a 
Piece of Timber is 9 Inches in thickneſs, 15 Inches in breadth, 
and12 Foot in length,there is contained init 11Foot and a quarter 
of a Foot, according to the true and ſubſtantial Grounds of Art. 


Performet another way. 


To perform the former Work an eafier way, the breadth and 
depth, 15 and 9 Multiplyed as before, produces 135"; which 
Multiplyed by 12, the length in Feet, the Product is 1620, 
which Divided-by 144, the Quotient 151144, or 11 Foot and a 
quarter, as before. 


Bur yet I know it isa very common thing amongſt Carpen- | 


ters to addthe broader and narrower fides together, and to take | 
the half for the true Square, which way (though it be much 


uſed) is very erroneous, eſpecially when the difference betweea |, 


j 


the breadth by the thickneſs, | 
y the Inches of the length, | 
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the ſides is much, as in the former Example ; where the one 
Yy 2 


fide | 
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fide is 15, the other 9, and the Summ 24; therefore they reckon 
12 for the true Square; and ſo conclude there are 12 Square. 
Foot of Timber in that Piece, whereas there are exattly but xx 
Foot and a quarter, as before is proved. 

To find the 'true:Squitre of a Piece of Timber when the one 
Side .is »broader than the other ; Multiply the fides together, 
and the Square Root of that ProduQt yieldeth your defire. 

' As in the former Exampte, 1 Mulipy the ane {ide 15 Inches, 
'by the other 9, and the ProduQt (as before) is 135, whoſe Square. 
{Root is near upon 11. 62; which js the true Square thereof. 
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| CH AP. VII. 
| To meaſure Round Timber. 


/ [ 10 meaſure Round Timber, you muſt firſt find the Area 


of the Circle (whoſe Circumference is equal tothe Com- 
paſs of the Tree) as you are taught in the 'T weatieth Problem of 
'the Second Part of the Book of Geometry, And this ſhall be| 
| madeclear by an Example or two,fuppoſing the Areas of both ends 

of the Timber-Stick to be equal. 


EXAMPLE. I. 


Suppoſe there be a Round Piece of Timber, whoſe Compaſs is 
5 Foot and a half, or 66 Inches, the Diameter or greateſt 'Thick- 
.nefs thereof 21x Inches, and the length 12 Foot, or 144 Inches, 
(Firſt, I Multiply the Semidiameter (or half the thickneſs of the 
the Timber-Stick) 10. 50 1n half the Circumference 33 ; and the | 
Produ@t is 346.50; which __ —— by the length 14 4 
Inchesand the reſult49896.00, beingDivided by 1728,the Quotient 
is 28.875 ; ſo that there is 28 Foot- of Timber, and above three 
[quarters of a Foot in the Stick, whoſe Circumference is 5 Foot 
and a half, and the length 12 Foot. 


Otherways. 


Or if 346.50, the Area of the Circle be Mulrtiplyed by 12, the 
length in Foot, the ProduCt will be 4158.00, which Divided by 
144, the Quotient is 284454, or 28 Foot, and ſomething above 
three quarters of a Foot, as before. 

But by the way, I ſhall divulge one common Errour in mea- 
ſuring Round-Timber, crept in tor want of Art, which havi 
\got poſſeſſon of the greater fort of Artificers, is (by long contt- 
Nuance) grown almoſt irrecoverable, and that is in girdling 
of the Round Piece of 'Timber, or Tree, and of that Circumſe- 
rence to take a fourth part for the Square. As 


— Ry A. 
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As in the former piece of Round Timber, the Circumference is 
66, the; whereof 16.50, they account the ſide of the Square, which 
Multiplyed 1n it felt produceth 272.25 for the Area of the Baſis ;; 
which 1f you Multiply "by the length ' 144, the Produtt is 


Quotient is 223 Foot, which is apparently ertoneous; diff | 
from the truth no leſs thati 6 whole Foot, and that t6d6 littleas / 
appears before, which for further Trial; we ſhall ao examine 
by Mr. Gazter's Rule in his Second Book of the Croſs-Staff, 
Page 44. Prop. 9. 146k 7 
As 1000, to 2821, ſoare 66 Inches to v8:6186 the ſide of the 

Square, which Multiplyed in it felf, produceth | 346,65 ; 

now this being Multiplyed by the length 244, theProdutt is 
49917.60, which being Divided by 1728 giveth 28 Foot, 88 
Parts, agreeing nearly with our former way of menfuration, 
\ But inſuch caſesas theſe, Men _— plead Cuſtom, and 
will be ready toſay, they make allowance for the Bark and waſt * 
4n hewing, which indeed ought to be done in the Price, and not | 
in falſe meaſuring ; but in meaſuring a Round Column of Stone. 
[no ſuch _”=_—_— can any way. be laidclaim to, becauſe there 

15 no walſt. 


39204.00 the Content in Inches, which Divided by-1728 the | 


CHAP. IX. 


| 


To meaſure Timber having 3, 5, 6, 7, or 
more Sides equally Squared. | 


| 


'F N Timber be neither Round nor four Square, but is either 
I Triangular, or elſe conſiſteth of more than four Sides, you 
muſt Rill find the Area of the Plain, according as hath been 
taught in the Second part of the Book of Geometry, and then 
Work as inthe former Chapters for the Content; but to explain 
it more fully, I ſhall add ſome Examples. | 


P BZ 2 BY * 


et. and 


Suppoſe a Piece of Timber conſiſt of three equal Sides, each 
ſide being 18 Inches, the length of 6 Foot, or 72 Inches. Firſt, 
I ſeek the Area of the Plain according tothe gth Problem of the | 
the Second Part of the Book of Geomerry, and find it i 3 o, | 
which I Multiply by the length 72 Inches, and the Product is | 
10101.60, which Divided by 1728, the Quotient is 5 Foot, 846, | 
| for the Content of the three equal-{ided Piece of Timber. 

Bur if a Piece of Timber conſiſt of more ſides than four, you 
maſt {till ind the Area of the Plain. 
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| taining 10 Inches, the length 7 Foot, or 84 Inches. + Firſt, | 


| of Geometry) I take the Area of the Plain 259.80, which I 
| Multiply b 


| or Decimally 1 2.63, 


| ven, and Eight ſides or more, and thus much briefly concerning 
| Round and. Square Timber. 


324 it the Area of the Baſe, which IT again Multiply by a third 


CE ER 


EAAXMEPLE 
Suppoſe a Piece of Timber have ſix equal ſides, each fide con- | 
(according tothe 18th Problem in the Second Part of the Book 


y the length of the Stick 84, and the ProduQ is 
21823.20, which Divided by 1728, the Quotient is 12 Foot 2, 


The like you are to obſerve in all Pieces of Timber of Six, Se- 


—_—_— th. I WW ht P 


CH AF. A. 
The Dimenfion of Pyramids or Cones. 


F a Piece of Timber be right-lined, having but one baſe, and 
K endin a ſharp point, it 1scalled a Pyramid ; but if the baſe 
thereof be round it is a Cone, according to the common Defini- 
tion. 
[The Solid Content of either of theſe Figures is found by Mul- 
tiplyin 


Suppoſe the Pyramid repreſented by the Figure A BCD be to. 
be meaſured, whoſe ſide at the Baſe B C, or BE is 18 Inches, 
and the length AB 45 Foot, or 450 Inches. Firſt, I Multipl 
the ſide of the Pyramid at the Baſe 18 init ſelf, and the Produd 


part of the length, 180 Inches, and the Product will be 58320 
the Solid Content in Inches in the whole Piece, which beirlp 
Divided by 1728, the Quotient is 33 Foot, and 1296 Parts of a 
Foot, which 1s 33 Foot and 3 quarters. 


o the Superficial Content or Areaof the Baſe, by a Third 
part of the length. 
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The Operation in common Numbers. 


18 fide of the Pyramid 58320 


18 5184 
© 144 : | 1728) 6480 (33 1435 
18 5184 


L —_——— 


324 Area of the Baſe, _ 1296 Remain, 
180 Third Partof the length. ; 


25920 
AY 


58 3 20 The Produdt. 


The little Pyramid, noted with the Letters 
ARSTY, is but 6 Inches ſquare at the Baſe, 
whoſe Area is 36 ; which multiplied by a third 
part of the Length, 60 Inches, produceth 2160, 
that is, 1 foot, and 432 parts, or x foot and a 
quarter, 

But ſuppoſe the Content of the Segment - O NHBCD were 
required ; the Squares at the Baſe are 144, and 324, which mul- 
tiplied ' together, produceth 46656, whoſe Square-Root is 216, 
for the Geometrical-mean Square. | | 


 Otherways. 


| Or otherways, find the part cut. off, which taken out of the 
Pyramid leaveth the ſolid Content of the Fruſtum. To find the 
whole length, uſe this Analogy ; As the Difference of the Dia- 
meters length, tothe length between them ; ſo the Diameter of the 
greater Baſe, ro the whole Length of the Pyramid : And conſe- 
quently the part wanting comes tobe known , which meaſured 
as a Pyramid . (as indeed it 1s) whoſe ſolid Content being ſub- 
ſtrated out of the whole Pyramid, leaveth the Content: of the 
Fruſtum, or tapering Timber-ſtick, which. is the true Method of 
meaſuring ſquared tapering 'Timber , which ſhall be further ex- 
emplified in meaſuring of Canes. -- [i 
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Of Cones. 


After the ſame manner are Cones to be meaſured : As for Ex. 
le ; | | Fa 

| "i Cone is, a Figure having ug, and only one Baſe, which 
is round, equally decreaſing, and terminates in a point, as the] 
Spire of any round Steeple, which is here repre- f 
ſented by the Letters OXY S. | dy 
| The Fruſtum of a Cone, is part of the Cone 
| |cut off,, iz. the bottom part, and hath two 
round Baſes, whoſe Baſe-1s always greater at 
the bottom than at the top, more or leſs, ac- 
cording to the Taper, and parts of the Timber- 
ſtick cut off, as it is -here repreſented by the 
Letters ZV RXYS. a 
| The folid Content of a Cone ( as 1n a Pyra- 
| mid) is found, by multiplying the Area of the - 
Baſe by one third part of the length ; where 
note (and likewiſe in the Pyramid) the true 
length is from' the Center” of the Baſe, 'to the 
terminating point, as from'O to A, and not the 
Hypothenuſe O X, or OS, tho? Thave follow'd 
my Author in that reſpect in the Pyramid, yet 
ſhall ſomewhat digreſs from him here, and 

ſhew how the true length is to be obtained. 
| Firſt, Take the length of the Hypothenuſe or 
Slope-line -OX,'or OS, which we will here. 
ſuppoſe' 950.2 Inches, and the' Semidiameter | 
XA, or SA, 75.4 Inches; ſquare both theſe Numbers, that is 
multiplying them in themſelves ; ſo will the Square of 950.2, be 
c02880, and the _ of 75.4, 15 5685 : Then ſubſtratt the 
Square of the Semi-baſe, 5685, from 902880, the Square of the 
Hypothenuſe, and the Remainderis 897195, whoſe Square-Root 

| is 947.2:-Inches, the true Height rod. 

Ty Then'to find the ſolid Content of the Cone, multiply the Area 
of the Baſe, 17869.8 Inches, by 316 Inches, a third part of the 
Length; the Product 1s 5646856.8 ſolid Inches, which divided 
by 1728, the Quotient is 3267 Foet, and +#+ parts of a Foot, 
the Content of the whole Cone in ſolid Feet. 

To meaſure round tapering Timber, which is the Fruſtum of 
a Cone, as is here repreſented by RXSY ; Firſt then, find the 
Area's of the Circles at both ends, and then proceed in all re- 
__ to find the ſolid Content, as in the Fruſtum of a Py- 
| ramid. | | | 
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E1 CHAP. XL 


The menſuration of a Globe or Sphere, and. 
| its Fruſtums. 


Sphere or Glohe is a Solid every way Circular, made by the 

A Motion of a Semicircle about its Diameter, being an exat 

round Solid, ſuch as are the Balls of Freeſtone-Peers and Gates 
| before the Front of any Spacious Building. 

To find the ſolid Content, there are ſeveral ways ; As firſt; 
Multiply the Cube of the Diameter by 11, the ProduQ thence 
ariſing divide by 21, the Quotient is the ſolid Content. | 
2. Or, Multiply the Area of the Circle, equal to the Diame- 
ter, . by" one ſixth part of the Globe's Superficies, the ProduQt is 
the ſolid Content : Or one ſixth part of the Diameter multiplied 
by the Sphere's Superticies gives the ſame. 

3. Otherways, Multiply the Area of the faid Circle by two 
thirds of the Diameter, the Product. 1s the ſolid Content : Or, 
Multiply the Diameter by two thirds of the Circle's Area, per- 
tormeth the ſame. 


EXIMPLE IL 


171.5 Inches, the Convex Superficies ( according to the 29th 
Prob. of the Second Part of the Book of Geometry) 15 9363.9, the 
Cube of the Axe is 162771, which multiphed by 11, gives in 
the Produtt 1790481. ; which divided by” 21, gives 1n the Quo- 
tient 85261 ſolid Inches ; which divided by 1728, gives 49 :#iz 
Foot folid. | | 


EXAMPLE 1. 


1728, the 


9363 .9, the Produ@ is 85212, which divided T 785, 
EIOrmer, 


Quotient is 49 :##3 ſolid Feet, nearly agreeing with t 


| EXAMPLE II 


The Area of the Circle is 2347 UC 
gives in the Quotient 85212, which divided as before, giveth 


49 1738 fold Feet, exattly agreeing with the former. 


ZZ 


Of a Sphere whoſe Axe is 54.5 Inches, and the Circumference | 


' One ſixth part of 54.6 the Axe, is 9.1, by which multiply 


which multiplied by 36.4, 


— 
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Of the Fruftums of a Sphere or Globe. 


Baſe is a Circular Plain, and whoſe folid Content may be found 
by having the Diameter of the whole Sphere, with the Diame-' 
ter and Height of the whole Fruſtum ; then uſe this Analogy ; 
As the Remainder of the Axe, or Diameter, is to the Fruſtums 
Height; So.is the Semidiameter of the whole Sphere, to the ſo- 
lid Content of the Fruſtum, | | 
" If two Fruſtums be cut off from a Sphere, ſo that the Plains 
of the Baſes are Parallel, and that the Solidity at the middle part 
is required ; it is but finding the Contents of both Fruſtums, 
which ſubduRted out of the whole Globe, leaveth the Solidity of 
the Middle, or part left. | 
Thus far of meaſuring of Buildings. I ſhall, in the next place, 
conclude this Book wa one uſefy] Chapter, v4z., of ſetting the 
Prices of Workmanſhip and Materials belonging to Buildings, 
| which are the moſt material to be taken notice of, according to 
the cuſtom of the Country, becauſe I -would not leave = ur- 
veyor unfurniſhed in fo uſeful a'Part of his Profeſſion, whereby 


gaining . both for Materials and Workmanſhip, before he proceed 
to raiſe his Intended Building. 


h— 


CHAP. XIL 


\ 
Containing the. Rates and Prices of Workman- 
Ship and Materials belonging to Buildings, 

and firſt of Maſon-W ork. 


'* manſhip) from 16 Shullings to 3 /. 105. per Rod of 18 
| Foot Square which depends ypon the goodneſs of the Work. 
The ſetting of the Fronts of great Buildings, viz. Aſhlar, Ar- 


OT I 


The Fruſtum of a Sphere or Globe; is a part cut oft, whoſe 


. [the Maſter always may inform himſelf how to proceed in Bar-| 


'Ence-Walls and ordinary Buildings js each (only the Work- 


chitrave, Windows, agd Doors, with the Ground-Table, Faſha's, | 


» 


Pavement 


ing is worth a half-penny a Foot. 


—_©krw_ 


| 


Setting or 20 with Rough Stone, is worth from 4 d. to 
12d. per Yard, "+ \ 


\ Wo. 


4 
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(of Free- Maj or Qgarrie Work. 


Aſhlar. (at the Quarrie) is worth 3 d. or 4.4. per Foot: [2 
andom-Pavement at the Quarrie is worth 2 4. halfpeny or 3 4. 
per Foot. | 

Diamond-Pavement, 1s worth 3 4. halfpeny, or 44. per Foot; 

Ruſtick Quonys, at 2 Foot and '1 Foot each face, at the Quar- 
rie, are 15. 44, per Quonie or 15. 34. a piece, or 5 d. per Foot, 
1m {ome places 4 4. per Foot or 1 5s. per Quonie. 
© Architrave Doors and Windows, are worth according to their 
| Wideneſs or breadth of the Mouldings, a Penny an Inch, that 

is to fay, if the Breadth.of the Moulding (viz. from the out {ide | 
[to the inſide of the Window-Frame) be 9-Inches, itis worth 9 d. 
per Foot, running meaſure, if 10 Inches, 104. per Foot, and fo 
proporionably more or lels. | 
F Ground-Table is worth from 4. to 8 d. per Foot, running mea- 
ure. | | 

Frontiſh Doors in great Buildings, with their Ornaments, as 
Pillaſters, &c. is worth (according to their Magnitude and varie- 
[tie of Workmanſhip included) ſome 3 /. ſome 5. to 16, or 20 /. 
1 perhaps more. | 

Chimney-Shafts for ordinary Buildings with Architrave Frize 
and Corniſh, is worth from 15 s. to 295. according to their height 
and Subſtance, without Architrave and Frize, from 105. to 208, 
But in great Buildings they are uſually done, by the Foot, vis. 
at about 64, per Foot. | 

Chimney-Pieces of Free-Stone wrought plain are worth 105. 
but there may be ſuch Moulding wrought in them, which with 
their Coves and other Members may be worth 20 5. 305. or 40s. a | 

Ice. 
_ A Pair of Peers, with Seat-Arches, 4 or 5 Foot wide, and 14 
or 16 Foot high is worth 40, or 5o Paunds. 

Ruſtick Peers a Pair, are-worth 10, 12, or 14. Pounds, accordin 
to their height andSubſtance ; Plain Peers 8, or x0 Pounds,Revail 
and Pillaſter-Peers, from 10, to 14 Pounds a Pair. 

Corniſhes are worth according to their Nature and Bignelſs ; a þ 
| Moddillion-Corniſh of about 18 or 20 Inches thick, is worth 5 | - 
lor 6 ſhillings per Foot, running meaſure. | | 


| | ag 
Of the Rates and Prices of Carpenters-Work. 


Rovfing and Flooring in ordinary Buildings is worth 7 s.-or 85.| 
er Square, but in great Buildings 10s. or 11 5. per Square. 
' Ceiling-beams, Coveing and tuch hike is worth 4 5. per Square. | 

© Partitioning is worth 6 or 7 5. per Square. " | 
Tranfom-Windows for great Buildings is worth making xs. gd, 
per Light, or 75. per W —_ = 
'S Lv 
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Batten Doors worth making (for ordinary Door Caſes, as about | 
6 or 7 Foot high, and 3 Foot. wide) 4 Shillings, © | | 
+ Plain Doors, for ſuch like Door-Cafes are worth making 25. or| 
2 5, 64, per Door. wy ; [ 
Rails arid Ballifters-on Balconies, or upon, or about the Par} 
form of great Houſes, is worth (only Workmanſhip) 4 5. per Yard} 


running Meaſure. ; 
Lucan-Windows making and ſetting up, are worth g, 10, 12, 


| or 14 ſhillings per Window, which price 1s varied according, to| 
| . 


their Bigneſs. o | | | 
, Coveing Work, Sawing and putting up with the liders, is 
worth 10 or 11 5. per Square, 


'Of the Rates aud Prices of Foyners-W ork. 


is worth 7 5. per Yard, but if the Maſter find the Stuif, then is 


Moldings are ve Arg it is worth 55s, per Yard. 
- Plain-Square Wat 

worth 3 5. or 3 5. 64. per Yard. 

Ordinary BiſeQtion- Wainſcoting (the Workman finding Deal) 
is worth 4 s. 6 4. per Yard. *%; 
10s. per Yard. 


Foot. 


35,64, or 45. per Yard running Meaſure, | 
Deals dreſſing are worth 1 5s. per Score,. or 6 s. per Hundred. 


the Deals. 
the Square. 


high, the working part 1s worth 6 or 7 s, per Yard. 
- Of the Rates and Prices of Brick-Work. 


Wall. 


"The Artof SURVEYING. . | 


Wainſcotting with Nerwy Oak, the Workman finding the Stuff, 
the working Part worth 3 5. 64.0r 4s. per Yard, and where the 


inicoting (the Workman finding Deal) is 


Large Biſe&ion-Work is worth 6 or 7 5. per Yard of Daxt- 
zick Stuff,” and Large Picture-Frame of the-lame Stuff is worth 


Moddillion-Corniſh with its Carved Work, is worth 7 5. per 
A plain Moddillion-Corniſh of 12 or 14 Inches, will be worth 


Deal-Floors, ordinary (the Working part) are worth, Laying, 
55. per Square, but if the Workmen find Deals, *tis worth from 
24 5. tO in 5, per Square, which depends upon the goodneſs of | 


Deal-Floors of Choice pick't Deals, laid either with Dufftail 
or Key-Joynts (without Pins or Nails) is worth 35s. or 40 5.| 


| Pallifado-Gates, &c. the Workman finding Wood, is worth 
95. Or Tos, per Yard running meaſure, at abour 6 or 7 Faot 


\_ Bricks are worth from the Brick-Kiln about 12 Shillings per 
Thouſand, which will nearly doa Rod of Work on a two Brick- 


Bwlding 


— 


_” 


| 


] 


þ 


1 


' Two Brick-Wall, 4s. 6 4. or 45s. $4.'a Rod, and fo propor-' 


th. tte tt. ——_— "IS 
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| ſtood in Brick-Walls. ? 


| laid on a Roof at about 3 s.'per Square; ſome places 2 s. 64. or | 


{1ng all 


[nearly do a Rod, of 36 Yards. 


| Workman finding all Materials, is worth from. x 5s, to 3 5s. per 
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Building © 
and Sand, 1s worth as followeth, viz. TN 
A Brick and a half Wall, 3 5. per Yard; A Two Brick-Wall, 
4 5. per Yard ; A TwoBrick and a half Wall, 5 5. per Yagd. 
Brick-Walls, Building only, the: Working part, is worth upon 
a Brick and half Wall, ' 4.3. per Rod; fore places 3 5s. 6 4. A 


tionably, Six Yards to the Rod, which is all along to be under- 
A Chalder of Coals will burn about . 4200 Bricks. 


F-, Bricklayer with a Labourer, will lay about 1c00 Bricks 
a Day. " 


Of the Rates and Prices of Tyling-Work. 


Tyles are worth from 25 5. to 30s. per Thouſand; and may be 


| 


about 8 s. per Rod of 18 Foot Square. 
Pan-Tyling is worth 5 5. 64. per Rod, Workmanſhip ; and 
about 700, or 800 Tyles, dog 36 Yards, or'a Rod. 


Of the Rates and Prices of Slate-Work. 


Slating, ov covering a Roof with Slates, the Workman find- 
Neaetiaks, is wortlr about 40s. per Rod, viz.. 36 Yards; 
but the Working part only 1s worth abour 12 s. the Rod. 
Slates, pointing, are worth 3 5. or 35. 64, per Rod, only the 
Working part. | 
Slates are worth at Pitts 12 or 14s. a Thouſand, which will 


Of the Rates and Prices of Plaifterers- 
Work. 


Ceiling withReed, Lime, and Hair(only Workmanſhip)is worth 
34, per Yard, viz. 14. the Yard each Coat, but if the Work- 
man find all, *ris worth 5 4. or 64. a Yard, 

Walls, drawing twice over, or two Coats, 1s worth 1 4. each, 
Viz, 24, per Yard. F | 

Plaiſter-Floors running, the Workman finding all, is worth: 
Is. 44. per Yard, but the working part only is worth 44. 5 4. 
or 6 4. per Yard. | | WF | 

Plaiſter at the Pitts, may be had at 4 s. or 45s. 64. per Load, 
viz, 40 C, Weight, which will do about 4o Yards of Flooring. 
Rough-Caſting upon the Fronts of Timber-Buildings, the 


Yard 
'9 


rick-Wall, the Workman finding Brick, Li =p I —— | 
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Yard, which depends upon the Variety and Goodneſs of the 
Work. £4 


Painting is worth 1 5. 44. or 15. 64. per Yard ; and ordinary. 
branch'd Painting is worth 124. 14 4. or 16 d. per Yard. | 


[or 4s. per Yard. 


| Yard, 


| make a Caſe, and is much dearer. | 
| Glazing done with Quarries, or Diamond-Glaſs, is worth 34 d. 


; worth from 9/1. to 124. which will caſt 315 Foot of Sheet, at 8 


1” Sheet-Lead, and the Laying of it on in Roofing, &c. is worth 
| 15 or-16s, per Hundred Weight ; if 145. per Hundred, then 1 5s. 
| per Foot, at 8 pounds in the Foot, is the fame. | 


| Weight : And here obſerve, that there is Loſs in Caſting of 
|Lead, .25, 64, in every Hundred Weight. | 
Solder is uſually fold at 9 4. the Pound, 


| 


Of the Rates and Prices of Painting 


and Japan-Work. 


White Painting is worth about 1 5. per Yard, Walnut-Tree- 


Japan-Work, plain, either black or white, is worth 3 s. 64. 


Gates and outward Doors are worth Painting 8 4. or 9 d. per 


Of the. Rates and Prices of Glafiers- 


Work. 
A Table, of New-Caftle Glaſs does contain about 5 Foot ; 45 
of which Tables make or go to a Caſe, which is worth from 25 5. 


to 46s. the'Caſe, and depends upon the Coal-Ships coming in. 
Normandy Glaſs is much finer and clearer, of which 25 Tables 


or 5 4. per Foot. 
Glazing with Squares 15 worth 6 4. per Foot, of New-Caſtie 


Of the Rates and Prices of Plumber s- 
Work. 


A Fodder of Lead is 22 Hundred Weight and an half, and is 


pound 1n the Foot. | 


Old Lead Caſting into Sheet is worth 1 s. 64. per Hundred ; 
| but Caſting and Laying on a Roof is worth 2s. the Hundred 


of 


| h—_ —— 
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| Of the Rates and Prites of Stone-Cutter- 


Work. 


Chimney-Pieces of Egyptian, or black fleak'd Marble, or of 
Rance, or Liver-colour'd Marble, is worth (of an ordinary Size) 
12 or 141. a Piece. 

Window-Stools of white or black-fleak'd Marble, are worth 
25, 64, per Foot. Pavement of black or white Marble is worth 
about 2 5. per Foot, &c. 


Of the Rates and Prices of Smiths-Work. 


Caſements are worth 7 d. or 84. the Pound ; ſome 94. viz. 
Folding Caſements. | 
Pallifado-Work, in Gates or otherways, is worth 44. the 


pound. 


Of the Rates and Prices of Sawyers-W wk. 


] OakSawing is worth 2 5. 8 4. per Hundred ; ſome 3 5.to 3 5. 64. 


the Hundred. 
Aſh Sawing is worth, in all reſpects, 6 4. a Hundred more 
than Oak. 


The End of the Fifth BOOK. 
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Containing the 


DESCRIPTION " USE 


OF -A 


NEW QUADRANT), 


BEING 


Plain and eafie in Reſolving the Hour and Azimuth, the 
Right Aſcenſion, Declination , Oblique Aſcenſion, and| 
Deſcenſion of all Points of the E CLIPTICKX; and  nxavy 
by the Riſing, Southing, and Setting of the 


Planets and Fixed Stars, 


The Sun's Riſing and Setting , with the Increaſe and Decreaſe of the Days, 
to a' Minute, and ſeveral other QUaDRANTAL Performances on the 
Fore-{ide. 


On the Back-ſide the QUADRANT are inſerted Lines for EreCting of a 
Scheme of the Heavens for any time ; and alſo Lines ſhewing the 
Diameter, Circumference, Area, and Square equal, of a Circle ; with an 


Uſeful MANAGE, 


> —_ 


To which is Added, 


A New TasBLE of Refrattions for Correfing the Sun, RY and 
Stars Altitude; As alſo a Table of Equations, for the Adjuſting of 
Pendulum Clocks and Watches. 


By FOAHN WING, Math. 
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The Deſcription and Inſcription of the ſeveral 


Lines on the Fore-fide of the Juadrant. 


N regard Mr. Guzxter's Quadrant has gzined (and indeed 
worthily) the popular applauſe, for finding the Hour and 
Azimuth, TI have therefore proceeded in the Calculation and 
Projeftion of the Hour and Azimuth-Lines, according to 

{that Author's Method ; the reſt (the Ecliptick and Horizon 

excepted) has no relation to Ganter's Quadrant, as is plain by what” 

follows. | | 

T. The Limb of the Quadrant (as in all others). is divided 
into go equal Parts calPd Degrees, and numbered by 10, 20, 3o, 
| &c. to 9o, as being the 4th part of a Circle ; the whole contain- 
[ing 360 Degrees. 

[1. Next abovethe Limb'or 9o Degrees 1s placed a Line which is 
charaQered at each end thereof R. A. being a Line of right Aſ- 
cenſions in time, {hewing the R. A. of all points of the Ecliptick, 
in Hours and Minutes, being of Excellent Uſe in finding the 
|Southing of the Planets and Fixed Stars, and may be projefted 
into the Quadrant from this following Table of Right Aſcenſi- 
ons, for 15 gr. in the Limbis 1 hour; 3o, 2 hours, &c. And 1s 
[numbered into Hours and Minutes, beginning at 1, and ending |. 
at the other end at VI, which Diviſions, backward and forward 
four times repeated, are Divided and - CharaGtered into XXIV 
hours, Aaa2 ITE. The 
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Tabula Aſcenſionum Refarum. 
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quently every Degree, as you find it in the Table of Right A 


rizon croſſes the Tropicks for 
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'- HI. The next line (or rather two lines) marked-at the Left- 


hand ſide with O A, and © TD; and at the Right-hand ſide with | 


O D, and O A, are lines of Oblique Aſcenſions and Oblique De- 
ſcenſions in time, being Ap licable, for finding the Riſing and Sect- 


ting of the Planets and Fixed Stars, and may be inſerted Tl 


the Quadrant, from the. following Table of Oblique Aſcenſions, as 
it 15 here converted into Time, and by the help of the Ecliptick- 


Line, 1s numbered by I. II. &c. (backward and forward) 
to. XXIV hours, and 1s inſerted according to the XVth of this 


Chapter. 

IV. The next or uppermoſt Line next the Hour-lines marked 
at either. end with Dec. is a line of Dechlinations divided into 
Degrees, &c, Number'®d by 10,20; to 23 Deg. 29 Minutes, which 


is the Suns greateſt Declination, and may be inſerted into the Qua-} 
drant from the following Table of Declinations, and by the XVIth 
| of this Chap. | 


 V. Theuppermoft Line upon which the Hour-Lines abutteth 
is,alſo the line for the Tropics of Cancer and Capricorn which 
the Horizon and Ecliptic crofles, in their reſpeQive places. 
VI. The next line which includes the Eour-lines is the Equa-, 
tor; upon which the Hours and Azimuths fall and are number'd: 
VII. Between the two lines, laſt explained and deſcribed, -are 
placed the Ecliptic from the Equator, croſſing the Zodiac to 
the Tropicks of © and w charactered, with the 12 Signs, each 
Sign divided into 3o Degrees, and number'd by xo, 20, 3o. the 
diviſion of which hne is taken from the aforegoing Table of Right 
Aſcenſions ; for *tis but laying a Rular to the Center, and to 27 
27.54 in the Limb, and the point -where the Rular croſſeth the 
Ecliptick ſhall be the firſt point of vs. In like manner the Right 


Afcenſion of the firit point of 11 is 57 or 48 Minutes. So if you | ' 


lay a Rular to the Center, and 57 Degrees 48' in the Limb, the 
point where the Rular crofſeth the Ecliptick, ſhall be the firſt 


% 
. 


point of 11, and fo for every 10, and 5 Degrees,. and. Conſe- 


cenl1ons. | 
VIII. The Horizon alſo cometh from the ſame Point with th 


Ecliptick in the Equator, and falls upon the Tropicks, and is un- 
equally divided into Degrees, and numbered by 10, 20, 3o,| 
&c. and by this following Analogy, you may find where the Ho- 


As the co. #. of the Lat. 52 oo' 9.892810 
to the #. of great. Dec. 23 29 9.637956 
So the Radius 90 OO 10.000000 
to 5s. of Interſection 33 47 9.745146 


Wherefore if you lay a Rular to the Centre, and to 33 gr. 47' 
in the Limb, the point where the Rular crofſeth the Tropick, 
is the Point where the Horizon falleth upon the Tropicks : Then | 
find a point on the Right ſide of the Quadrant for the Centre 

to 
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Tabul a Aſcenfionum Obliquarum 


Echptice, ad Lat. 52 . 
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Fs to draw the Arch of the Horizon from, that it may fall upon | 
the limited Points in the Tropicks” and Equator. | 


For the Diviſion of the Horizon uſe this Analogie. 


| As the Rad. 


to the 5. of the Latitude 
So the #. of the Horizon, v:z. 


tothe z. of the Arke in the Limb. 


90* 00! 10.000000 
9.896532 . 
9.246319 


52 OO 
Io OO 
7 99 


9.142851 


Wherefore lay a Rular to the Centre, and to 7 Deg. 59 Min. in |. 
the Limb, and where the Rular croſſeth the Horizon, ſhall be the 
Diviſion of 10 Deg. in the Horizon, and fo for the reſt. 


A Table of the Sun's Altitude at all Hours | 


of the Day, at the Suns entrance into any of | 
the XII Signs, aud at every Tenth Degree 


thereof. 


"_— OI 


IR 


Ho. before N; 


V ILL. 


Xl. | Wt IX V It. V, LV . 
Ho. after N. All. " m1. vp vi | vit.| VII. 
S.D. | S. D. \ 14o ett i ' 42 Jo vo | ' 
15S. o}S 0'61 3159 53153 21]45 51/36 36127 23 18 19/9 39|1 - 48 
20 10.61 758 53]53- 5145 11,36 18]27 6]18 of 2111 29 
10 2060 c157 52 7144 1835 25126 16|1979 g]8 27 32 
KL o& 0158 13156 &50 33142 52/24 1124 $571]15 4%7 2 
20] 1055 47]53 47143 25j4o 54/32 1423 5[13 54ſ5 5 
10 20,52 5250 58146 49j28 = 57120 5olir 38/2 44 
& of cf49 347 43]42 4535 42/27 1818 ih] 2Þþ 3[| 
20 0145 951144 $Þ39 27132 35124 2915 2116 9g 
10 20142 Clgo 23135 54129 16[21 12112 263 & 
- ola. ol2s. cl36 2c132 13/25 4117 69 10 i 
20 101334 2132 3628 21[22 1514 38(6 © 
10 201JoO Iif2s 4514 54118 55]i1 24/2 54 | 
o om ol26 3cf25 1221 27115 3118 1960 &<4y6 
20 10][23 gf2i 55118 17112 29ls 20 | 
10 20j22 4ljig 215 3ijio 2þ3 2 
== OSA | TITS w__ SS at 
&% ol c<17 4s]Þ16 38]'3 14/7  52Þ 59 
20 ich16 cfi4g 52Þ11 31/6 15 | 
10 2cIi4 $3113 46Jlo 285 15 
W-- 0 | [4 30013 210 3/4 51 


IX. The Hour-lines are included between the Equator and 
Tropicks, and are CharaQter'd with Letters at the Equator, 
reſpeCting the ſeveral Hours for the Morning, and with Figures 
jat the Tropicks giving the Denomination to each Hour after 
]Þoth for the Summer and Winter-Hours, where Note, that the 
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Hours for the Summer half Year extend themſelves toward the 
Right-hand, and.'the' Hours. for the Winter half Year: to the 
Lett-band ; theſe; Hour-lines are drawn upon the Quadrant from 
this Table of the -Sun's:, Altitude; which muſt be taken | 
in three ſeveral Places, viz. in the Equator, Tropicks, and ſome 
one Parallel of Declination, hence obſerve for the inſerting the ſe- 
veral Hour-lines into the Quadrant, that if you lay a Rular to 
the Centre, and to 61 Deg. 3o' in the Limb, Obſerve then where 
it croſſes the Tropick, and there make a Prick : then move the 
Rular to 49 Deg. .3o' and Note where it crofſeth the Parallel of 
© (the Sun there hath 11* 30: of Declination, which is the Par- 
allel of Declination we here make uſe of) and there make a Se- 
cond Prick : Again Jay the' Rular from the Centre to. 38 Deg, 
in the Limb, and where it croſſeth the Equator make a third 
Prick, now find a Centre to thele three Pricks, which brings them 
all into an Arch-line which ſhall be the Hour-line for 12 a Clock 
in the Summer, obſerve the ſame Method ſor all the reſt of the 
Hours in the Summer:half Year, and alſo for thoſe in the Win- 
ter. Note alſo that the Hours'for 5 and 7, and 4 and 8, which 
{ Points fall between the Equator and 'Tropicks, thoſe Points of the 
Summer and Winter-Hours meeting are beſt found (which fall by 
the edge of the Quadrant) by the line of Neclinations, for ?tis but 
laying the String on the Degree of Declination, then bring the 
Bead to the Ecliptick, an{werable tothe Days of the Month that 
the Sun Riſes at 4 and 5 inthe Summer, or Sets at 4 and 5 in Win- 
ter (all which agrees) then move the String to the Left edge of the 
Quadrant, and there where the Bead falls 1s the Points for the ſaid 
Hour-lines, and ſhews alſo the lines, or Points of the Sun's Riſing 
and Setting, for 5 and 7, and 4ands. 


AT able of the Altitude of the Sun in the be- 
grinning of each Sign for every 10th Azi- 
muth. Latit. $2. Degrees. 


Azimuth. 10 | 20 | 30 < 


| 5o |_60 þ.70 $& | 9? 


— — 


Merid. [er, 17. 1s" lor. gre *. or, 187- Her. 8” 
61 3-151 14160 2:158 5256 3353 33.45 29144 14137 5820 24 
58 *58 54]5s 2153s 2253" O49 43'44 25440 ©Þ33. 2826 « 
49 3<]49 $148 345 11/43 26]39 44'34 5829 622 15]1 4 gc 
33 <c[37 35139 17134 $530 54]26 4021 2cir4 57] 7 44] © < 
26 3<|26 124 31]22 018 22/13 26| 7 42] © 48] 6 46 | 
17 4917 16[15 3<12 43] $49]: 3 37] 2 45[io 6h8 c | 
14 30113 5412 15] 9 18! 5 10| © 13] 6 49114 19/22 3c 
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X. The Azimuth lines are placed on the Right-fide the Qua-« 
drant, as the Hour-lines are on the left, and are drawn to.every 
1oth Azimuth and Numbered by 10, 20, 30, 40, &c. to 120, and 
are inſerted from this Table of the Sun's Africude in the beginning 
of each Sign for every 1oth Azimuth, and according to the fame 
Bbb Method 
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Method the Hour-lines were from the former Table,tor you muſt 
find by this Table, where each 1oth Azimuth falls upon the Equa- 
tor, 'Tropicks, and ſome Parallel of Declination. As ſuppoſe 
ou would draw the roth Azimuth from the Meridian, lay a Ru- 
ar to the Centre and to 61 Deg. 14 in the Limb, and where 
the Rular crofſeth the Tropick there make a prick; then move the 
Rular to 37 Deg. 55 in the Limb, and where it crofferh the Equa- 
tor make a ond prick ; then lay the Rular in the Limb to 4 
Deg. 9' and where it croffeth the Parallel of > (being the Paral 
el here made uſe of ) make a third Prick ; theſe three Pricks drawn 
into a Circle ſhall be: the Azimuth line of 10 Deg. from the 
Meridian as was requir*d, obſerve the like for the reſt. 

XI. There is placed / on either fide the Ecliptick ſeveral fix- 


into the Quadrant, according to theſe following direttions. 


ed Stars, with their Names affixed to them, and are placed ac- 
cording to their Declination from the Equator, and fitred to the| 
Longitude of this Age whoſe Longitude, Latitude, and Decli-| 
nation are as in this Table, from which they may be inſerted | 


— " — 


ding to his Longitude, and Declination: Firſt, fay the Thread up- 
on I5* 45 (being his Declination) in the line of Declinations, it 
reſting there, bring the bead to the Ecliptick, which done move 


Bead falls is the p | 
Obſerve the ſame Method for the reſt, or for any other Stars you 
have a mind to fix upon your Quadrant. : 

XII. The Months are placed in the Circular lines above the 
Equator, each Month andDay being fitted to the Sun's place in the 
Ecliptick, and for inferting them into their ſeveral Circles in the 
Quadrant, 'tis but laying the Thread to the Sun's place in the 
Ecliptick an{werable to each Month and Day, and ſo make their 
| Diviſions in their reſpeCtive Circles : As ſuppoſe you would pur 
on the If Day of March, the Sun's place that Day at Noon is 


2E Deg. 30 X, upon which point of the Ecliptick lay the Thread, 


the firſt Day of March: Again, let it be required to put on the 2oth 
Day of March, the Sun thar Day IS 10 To Deg. of Y, to which 


| E.ongitude. | Latitude. | Declination, | 
Names of the Stars] — — 
i = g. © 1g / 0 q 
Pleiades. SG 25 47Þ}4 o N.|22 58 N44 
Aldebaran. I 5 35]5 31 Sj15 45 N. 
_ Sirius. S® 9 53g 3o S{16 13 $] | 
Cor Leonis, | 25 4oſ o 26 Sz gx NI. | 
V. Spick. | I9 49] 1 59 Sig 16 S} | 
Arcturus. |= 20 2jzx 2 NJ2: 6 N] | 
S. Ballance. * To $54 o 26 N414 3o S$] | 


the String to 5 F5 *- his place in Longitude, and where the | 
ace where you are to nv the Star Aldebarar : | 


Let it be required to place Aldebaraz in the Quadrant accor- |- 


and where 1t falls in the Circle of Months make a Mark for | 


point 


— 


{the Suns riſing and'fetting according to the time from the Ta- 
blez Where Note it being doubly to be underſtood according to | 
|the time-of the Year, for it may be ether the time of the Sun's | 


{ (for the layi 
| {ine tirhe Tt 


H— 


| Ithe ſame : 


| 
- 


the Suns Sei-Nottarnal Arch ſhews the time of his Rifing, 
and his Sep}Diurnat Arch the time of his Setting). Again, the 


| the Quadrant;--and where the Bead falls, draw a line (or like- | 


Cireeof Months mhbke a Mark for the 200 Day of March; obſerve 
y | | 


this od \the-Months and Days inthe Year:. * 

ST Oo opt Tus Quadrant 1s. placed between the 
Tropicks and Equitor,\ x dbuBle' line ſhewing the time of Sun's 
riſing and ſetting to a Minute for every Day in the Year, and 
ry Sradaneel þ pon the Quadrant from this following Ta- | 

le; for-1f the. Thijead be lajd to the Day of the Month, and 
the Bead broughtto' the Edliptick ; then move the'String to the 
fide-of the Quadrant, and there where the Bead falls, put down 


Rifing-in the Summer, or his Setting in Winter, as 8 may be 
his Riling ui Wairker, and Setting in Summer, and 4 may be his 
Rifing in Sarnmer, and Setting in Winter ; which is all one line 
liþ6n the Quadrant,. and if you look mn the Table on the 3d day 
bf Fannary, you Will find the Sun that Day: to Riſe at 8 in the 
Morning, and Setc |at-4 in | the Afternoon (where Note that 


16 Day of May, the Sun Sets at 8 at Night, and riſes at 4 in 
the Moruns, and likewiſe July the 6th Day the Sun Riſcs at 4 
Tife SetSar'F, and alſo the x7rh day of November he Rifes at 8 

the Morning, 200 Setsat 4 After Noon; So that laying the 
String (a the Quadrant) ypon either of the aforenamed days 
ing the String upon any one of them, it will at the 
1 onal the reft) and bring the Bead to the Eclip- 
tick, then move the String to the Left-fide of the Quadrant and 
where the. Bead galls, there draw a line for the Sun's Ri- 
ſing and'Setting as 'þetore ; and ſo accordingly for the reſt. 

' XIV. On the Right-ſide of the Quadrant, between the Tro- 
picks and Equator, 1s another double line, ſhewing how many 
Hours and Minutes'the days are Increaſed or' Decreafed,. which 
Lie difcovers every day in-the Year .to.one Minute, and may 
be.. inſerted-. into the Quadrant, from this following "Table, for 
the Thread being laid ro what Month and Day you pleaſe, and 
there bring. the Bead to the Ecliptick, then look in the Table for 

Month and Pay,:and by moving the Thread to the 
Right-ſide, and where the Bead falls, put on the Increaſe or De- 
creaſe of the-Days at that- time as you- find it by the Table : 
As, ſuppoſe the Days be increaſed 2 Hours which in the Table 
you will find on the 31ſt Day of January, and there bring the 
Bead to the Ecliptick, then move the String to the Right-hide of 


point in the EUs bring the Thread, and where it falls in the]. 


wiſe the 4th Day of Auguſt when the Days are Decreaſed 2 hours, 
for this line ſerves for both the Increaſe or Decreaſe of the Days, 
25 may be diſcovered by the Table) and this line fo drawn ſhews 


the Day to be Increaſed 2 Hours, if it be the-3oth of January, or 


B bb2 ' Decrea 
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4 Table ſhewing the I ucreaſe and Decreaſe of | 
' the Days for the Latitude of 62 Degrees, | 
| for the ff $1x Months of the Lear. | 
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A Table ſhewing the Increaſe or Decreaſe of 
the Days for the Latitude of 52 Degrees, for 
the laſt Six Months of the Year. 
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Decreaſed 2 hours, if it be the 4th Day of Auguſt , and by this 


| Hour, being the O-A in time agreeing to 4* 3o' 5; Likewiſe you | 
| may find by the Table that o* 15' u gives the O A, two Hours, 
| wherefore lay the String to o 15'T, and where 1t croſſeth the 
1lifte of the Oblique Aſcenſions, there make a Mark for 2 Hours : 
| AgaintheString laid to 18* 5o' 1, where it fallsin the line of O A 


. 
$ 
' 
. 


| 
| drant in Degrees, do thus, lay the Thread to 2 Deg. 3o Min. 


| Thread to 5 Deg. Y, and where the String then croſleth the line 


Ss —— 


| Quadrant be made to what Radius you pleaſe. 


that the Thread with the Plummet may play eaſily by the ſide 


of the Quadrant, which is the Altitude of the Sun required. 


through the Sights, the "Thread falling upon 61 Degrees 3o Min. 


Merhod you may put on all the reſt from this. Table. | 
XV. To inſert the Oblique Aſcenſions ,in time into the Qua. 

drant, Firſt lay the Thread to 4 Deg. 3o Min. &, in the” Eclip- 
tick (which in the Table of OA. Page 278, gives 1 Hour) and 
where the String croſſeth the line of O A. make a Mark for x 


make a mark for 3 Hours, and thus may the Table direct you to 
put on the reſt. IT. | 
XVI. For the Inſcribing the line of Declinations into the Qua- 


Y,and where the Thread croſſes the line of the Declinations, 
there make a mark for 1 Deg. of Declination : Again lay the 


of Declinations make another mark for 2 Deg. of Declination, 
and fo the reſt, as the Table of Declinations Page 279 directs, 

X VIE. There is a Thread and Plummet tobe put to the Quadrant 
with a {mall Bead upon the Thread to be moved up and down as 
occaſion requires, there are alſo a pair of Sights with little holes in 
them fixed on the Right-ſide of theQuadranr, ſo it is fitted for uſe, 
Note-that by the aforegoing Tables and Directions may a 


CHAT 1k 


The U ſe of the Degrees in the Limb %f the 
RWadrant, in takeing of Altitudes. I 


PROP L 
To find the Altitude of the Sun, 


Old up the Quadrant, fo that the Sun-beams may paſs thro? 
"A Þoth the Sights, holding the Quadrant alſo in that poſture, 


of it, Then obſerve the Degrees cut by the Thread in the Lirab 


EXAMPLE I. 


Ren had 


Suppoſe on the 11th day of Jaze atNoon, the Sun-beams paſſing 


[in the Limb, ſo muchthen is the Sun's Altitude, it being alſo 


t ne 
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| [the greateſt Meridian Altitude of the Sun in the Latitude of 52 
Degrees. 


EXAMPLE tft. * 


Suppoſe the ſame day at 4 after Noon, the Thread fall upon 
28 Degrees in the Limb (by holding the Quadrant as before di- 
rected) fuch then was the Altitude of the Sun at that Time. 


FADUD IL 
To find the Altitude of a Star by Night. 


Suppoſe at any time of the Night I efpie a Star upon the Me- 
ridian or any other. place in the Heavens, and deſire to know 
the Altitude thereof ; hold up the Quadrant ſo that the Thread 
and: Plummet may have free liberty to Play by the ſide of the 
Quadrant, and looking at the Star through the Sights, then will 
the Thread in the Limb fall on the Degrees of Altitude, of the 
faid Star, which being ſo eaſy it needs no Example, 


PROB. II. 
To find the Altitude of a Steeple, Tower, Tree, or phe like. 


The Steeple, &c. Standing upon a Level from you; if not, you 
muſt firſt find where the Level talls from your Eye to the Steeple, 
&c. Then hold the Quadrant to your Eye, and go backwards 
or forwards, till the String fall upon 45 Degrees in the Limb ; 
Then add the height from your Eye to the Ground,to your Stand- 


ing, backwards, and from that place to the Steeple, is equal tothe | 


height of the Steeple the thing required. 

Note that if the String fall on 22gr. 3o', the height is but 
half the diſtance : And contrary, if the Thread fall on 67 gr. 30o' 
the height is double the ſaid diſtance, burif the diſtance given 
be more or leſs, the Caſe muſt be reſolved by the DoQtrine of a 
plain Right-Angled Triangle. 


EAMSMFLE. 


Suppoſe the diſtance be 265 Foot, at which diſtance I look 
' through the Sights of the Quadrant, to the top of the Steeple or 


| Tower, and find the Thread to fall upon 25 Degrees in the| 


Limb. 
Then Say 
As the Radws, gogr. 10.000000 | 
to the Tang. of 25 gr. 9.668672 
So the Diſtance, 265 Foot. 2.42 J2 46 | 
to the Height required, 123.57 Foot. 2.091918| 
Ccc . PROP. 
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'The diſtance being given, to find.the Hypothenuſe, or diſtance from 


EE - 
" S441 17 
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the Eye to the top of the Steeple. 


Let the diſtance as iri the laſt Example be 265 Foot, and the 
Angle at the Eye (as before) 25 Degrees, Hence the; Analogy is. 


As the Co-ſine of 25 o0' 9.957296 
to the Radius, go. | I 0.000000 
So the Diſtance, 265 Foot 2.423246 
to 292.40 Foot, the Hypothenuſe required 2.465970 


-. To the former Problems of Altimerria, I ſhall annex a Problem 


or two of - Longimetria, whereby the diſtance of any ſuch Places | 


upon' the -Earth, that'lye within the View of the Eye, may be 
found out and determined by the Solution of right-lined Triangles 
and alſo by Proje&ion, as we ſhall afterward ſhew ; which will 
be - moſt excellent and ufeful for Surveyors, Engineets,  Mi- 
ners, and ſuch hike, who may hereby perform 'mrany notable ex- 
ploits in Militarie affairs, as Springing of Mines, approaching to 
Forts and Caſtles, and making Batreries: Neither can the Geo- 
grapher be perfe&t in his Work, without a competent knowledge 
therein, for by the help thereof, a whole Region or 'Country 
may exaQtly be deſcribed, and all ſuch Towns, Rivers, Marſhes, 
and other remarkable Places lying within the ſame, may hereby 


be latd\ down in their due Place and Order ; and if there be any 
errours if ſuch Maps and Chards as are already extant, they may 
| hence be orreieX. as the Ingenious Artift - will fogner; find by 
On than by many Words, and therefore IT ſhall' not make 
xy tedious preamble but ſhall 'come to that ' which T iftend up- 


on this matter. 
| |  £& Þ * & "ok. # 


|Gur-ſhot, Moorilh ground 


| her. ecure place, as at 


F* Argle at each Station, to find the Diſtance, 


| Suppoſe from ſome pri- 
'vate place, as B, you eſpy 
a Caſtle, but for fear of 


or, ſame, -other ., Impedi-. .- - 
ments, you cannot; have ' , | 

an opportumty to make 
your ſecond Station in 
any open place, but are 
forced, o. make 1t in ſome 


In this caſe having 


I, os 


platted your Inſtrument at 


— 


The Iulerval of two Stations being . given, with the Quantity of the | 


; and; direted the Sights 
x and C,take the quan- 


—_ - 


The nof SUR 


| tity of the Angle ABC, 54 Deg. o Mio. and the quantit of the; 


As the ſine of the Angle BAC, 47 D. o M. 9.86413 
| ToBC, 350 Yards | 2.54407 
'So the ſine of the Angle A CB, 79 D. o M. 9.99194 

2 | . I 2.5260 

To the Diſtance B A, 469.77 24188 

2. Tofind CA. 
As the ſine of the Angle B A C, 47D. o M. ; 9.86413 
To BC, 350. | 2.54407 

So the ſine of the Angle ABC, 54D. o M. 9.90796 
5 RR "_—_ 

To A C the diſtance required, 387.17 2.58790 

PROB. VL 


| ſcrewing faſt the Ta- 


[upon _ the point C, Iz0 


. 
—_— tt _—_— a 
th Math. OE 
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Angle ACB, 79 Deg; o Min. Which known, with the terval; 
of the two Stations B, and C, 350 Yards, I fay;by the 4th Pro- 
blem of the 'Third Book, Sef?. 2. P30 * 


1. To find BA. ps 


| 


To take the Diſtance of a Place at two Stations, by the Plain: Table. 


Having made choice of- the place of your firſt Station, as at B , 
there plant your Table, and dirett your Sights to the Tree at A: 
Next dire& the ſights of your Index to the place of the ſecond 
Stationat C, and from B ſtrike lines towards A and C: Then with 
your Chain, meaſure the Interval of the two Stations B and C, 
150 Yards: Then plant your Table at C, where you may ſee 


both the Tree 2nd *' 
your firſt Station, and 


ble, lay the Index up- 
on the line B C; 
which done, turn the 
Table gently about, 
till through the Sights 
you- ſee, the place of 
your firſt Station at B ; 
then fixing the Table 
turn the Index about B 


AC 


and diredting the 


Sights. thereof to A, ſtrike a line by the __ of the Rular, 'and | 


| 


where it interſeQs the line A B (as at A) there make a marke ; 
Stn Ceca then 


— 
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\ 


0 
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then open youf Compatſes to the extent B A. which being ap- 


pl lied to the ſane Scale, by which you laid dowa the Stationary 

ſhall fiad the diftance B A 124 Yards, and the 
135 Yards. 
But it is to be noted (in Works of this Nature) that the lar-| 
per the Interval of the'Stations are, the more exattly will the di- 
{tance be found. 


PROB. VI. 
To take the diſtance of divers Places remote from Tou, by the help of | 


two Stations. 


This Problem ſerveth chiefly to d&ſcribe upon Paper,or Parch- 
ment, .all the moſt Eminent and Remarkable places in a Coun- 
try, Town, or City, whereby a Map thereof may be exattly 
.rnade, as with a little PraQtice you may ſoon perceive. 

Upon ſome Hill, or high piece of Ground, make choice of two 
Stations as A and B, from whence you may plainly diſcern all the 
principal Places which you intend to deſcribe in your Map: Then 


at A plant your Table, and dire the Sights of the Index to B ; 


| 


| which done (your Table being fixed) ſet your Index upon the point 
A, upon which, turning it about, direQ the ſights ſeverally to| 
C,G,D, H,E,F,I, K,O, M, N,L, toevery of which places, ftrike | 
a line by the edge of the Rule : Next meafure the Stationary di-} 
ſtance A B, which you ſhall find 730 Perches, or two Miles and 90 
Perches, which you are to place down from A to B, by the Aſ- 
fiftance of your Scale and Compaſſes ; Then planting the Table: 
at B, lay the Index upon the Stationary line A B, and then turn 
the Table, till through the Sights you eſpie the place of your firft 


Station at A, in whi poſiture (the Table ſtanding fixed) oo 
your 


—_— 
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your ſights again from B toall the former points, and where theſe 
and the lines drawn from, A Interſect each other, there muſt you 


-.- 


you may write the name of the Place, as-you ſee canveniegt. 
iftance of any of tlie places 


Laftly, if you would know the d 


deſcribe the ſeveral Places, to which you madeobſervation, where: 


thus deſerib'd, one from another, you have no more tq da, but 


_ 


- 


to open your Compaſſes, to the two places upon the Paper, and 


your defire. And thus much briefly touching this matter. 


| —_— 


GHAF IL 
The Uſe of the Ecliptick-line. 


PROB.L 
The place of the Sun being gives to find his Right Aſcenſion. 


HE Ecliptick-line is known by the CharaQers of the 12 
Signs, asY, &, I, &c. each Sign being unequally diyi- 
ded into 3o Degrees, and to be accounted according to the order 
and Succeſſion of the Signs. | El 

Lay the Thread on the Sign and Degree of the Sun's place in 
the Ecliptick, and the Degrees the String then cuts in the Limb 
15 the Right Aſcenſion required. | 


EXAMPLE. 1 


Suppoſe the place of the Sun given be 25 Degrees of Y, the 
Thread laid thereon, cutteth in the Limb 23 Deg. 9 Min. which 
is the Right Aſcenſion of the Sun at that time. 

But if the place of the Sun be more than three Signs, or go 
Deg. from the beginning of Y, then more muſt be allowed than 


EXAMPLE I. 


Admit the Sun be in 5 Deg. of & ; the String hid thereto, cut- 
teth in the Limb 127 Deg. 22 Min. that is the whole Limb go 
Deg. and back again 37 Deg. 22gMin. which makes 127 Deg, 
22 Min. the Sun's Right Aſcen{jon, as was required. 


PROB., 


then applying it to the ſame Scale, by. which you laid down the 
- [Stationary diſtance, it will, without any further trauble, effet 


go Degrees to the Right Aſcenſion, 1n reſpect this Inſtrument is | 
but a Quadrant. 


—_ k j , WY” FT ; 
"_ . y Gy — ” _ — _ —_ . — - —_ - — 
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| "Iieade roied. 


*]the Sun is in Northern Signs, and Sourh when he is in Souther. 


+ 4 nw 
© TT 


then in 15* 40' = - _ reQified and brought to the Horizon, 
[the Sun's Rifing TE he aft, and ſetting from- the Weſt, 


[The Sur? 's place or day of the Month given, to find the Aſcenſi onal 


| Retifie the Bead for the time ; which done, bring it to the Ho- 


; [r1zOn, ſo the Degrees the Thread falls on 1n the Quadrant, ſhews 
| the AiErcace of Aſcenſions. 4 V 


; {ReQtified and brought | to the Horizon, ſheweth the Aſcenſional 


of 


PROB. I. 

The R. A.of the $ un, being given, to find his place in the Ecliptick. 
Lay the Thread on'the R. A. in the Limb of the Quadrant, and 
without more adoe,it croſſeth the place of theSun in the Ecliptick; 


"This in all reſpeQts is only the converſe of the former, ſo needs no: 
example” 0 explain 1 it, 


—_— a A— —_— 


CH A P. - IV. 
The Uſe of the Horizon. 
PROB. I. 


The Sar's place, or day of the Month being given, to find the np 
of the Sun's Riſing and Setting. 


AY the Thread to the day of the Month, and bring the 
"| |, Bead to the Ecliptick ; which done, move. the String till the 
Bead fall upon the Horizontal line, and thereit will ſhew the Am- 

E X G2MPLE. 
Admit the 7, ven be the 26th day of May, the Sun being 
doth -—Ha fall upon 7 Min. which 1s ry Amplitude of 


| Where Note that the ſai Amplitude 1 iS always. North when 


PROB. IL 


Difference. 


EXAMPLE. 
The 26th Day of May, the Sun being in 15* 40 I, the Bead 


” W 


| FOOTTS WR” «wilt 3 
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4 PRO B. I. 
"Y n EI } k 
| The Dayof the Month being given, to find the Honr of the Day. 


. AY the Thread to the day of the Month, then bring the 
I Bead tothe Ecliprick, {6 5 the Quadrant reQified for uſe, 
theti Hold the Quadrant, fo as the Sun may Datr his Rays thro? 
both the Sights, the Thread atid Plumintr playing eafilyi by the 
ſide of the Quadrant, ſo will the Beadtall upon the Hour of the! 


Day. 


EXAMP'LE.. 


On the 28th Day of April (the Bead being Refified as above): 
I hold the Quadrant fo as the pg-Rays may paſs rhrough both 
the Sights ; I find the Bead to fall 'upon the Hour-line of IX and; 
III, fo that it the Obſervation was made inthe forenoon it was 9 
of the Clock, if in the afteridon 3. ATTN | 


# # 


3113:31; _ P R.O B. IL. BY i | Y | | 
The Altitude of the Sun being given, to find the Hour of the Day. 


ReCtifie the Bead as before, then bring the "Thread to the Al-: 
tiziide; bbſerved, fo will the Beadl:fall upon the Hour'of 'the Day. 


EXAMPLE, 


As on the firſt Day of May I obſerved the Sun's Altitude 47 
Deg, bring the Thread to 47 Deg. in the Limb, fo will the Bead 
fall on X, or II, ſo that .1t the, obſervation was made. in the' 
forenoon 1t. Was 10 a Clock, if in-the Afternoon 2 a Clock. 


; & VAC *$ 1 Y x | 
PROB. OE. 
the Month being given, tifind the Sux's 


. -'The day of 
7 . 1."Place i the Ecliptick. - 
The 'T hread being laid to the Day ofthe Month, and where the 

ſaid Thread croſſesthe Eclptick; it ſhews there the Sun's place: 

Without more adoe, ' Fw SIT on 


'T Ei 4414; | ot 
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EXAMPLE. 


Let the Day given be the 2oth Day of May, to which Day 
bring the Thread, ſo will it fallupon zo Deg. I, inthe Ecliptick, 
|the place of the Sun as was required. 


| PROB. IV. 
The place of the Sun being given, to find the Day of the Month, 


This is only the Converſe of the former, for the Thread being 
brought to the Sun's place in the Ecliptick, wall fall at the ſame 
time upon the Day of the Month. 


EXIMPLECT 


1 Let theSun's place given be 10 Deg.I, the Thread laid thereon, 
{it doth at the ſame time fall on the 2oth Day of May, the thing 
| required. | 


- - —-— — T_— - {4 


WE 4 WH 
The Hour of the Day being given, to find the Sun's Altitude. 


Let the Bead be ReCtified for the time, and then moved to the 
| Hour of the Day, ſo doth the String fall on the Altitude of the 
|Snn inthe Limb of the Quadranr. 


ESA MMPLE. 


]- Suppoſe the 2oth Day of May.(the Bead being ReQifed to that 
1time) at 9 of the Clock in the Forenoon, or 3 1n the Afternoon, 
1to which Hour bring the Bead, ſo will the String fall on 44 Deg. 
in the Limb of the Quadrant, which is the Sun's Altitude at that 
time, as was required. 


PROB. VL 


The Hour of the Night being given, to find how much the Sun is de- 
| preſt below the Hor:zon. 


Note that the Sun is always as much below the Horizon, at 
any Hour of the Night as his oppoſite point is above the Hori- | 
zon, at the ſame hour of the Day : Then, the Queſtion being made 
for any Hour of the Night in Surmmer-time (the Bead being Re&i- 
hed tor the time) move the String till the Bead fall on the hour 
amongſt the Winter-hours, otherways if it be any hour of the 
Night in Winter, then move the Bead to the Hour of the Day, 
amongft the Summer-Hours, ſo the Degree the thread falleth on 

& = 
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” the Limb,ſhews how muckthe Sun. is depreſs'd below the Ho- he Ps 


1 


/ 


rizon at that time. | | | *? 


EXAMPLE. 


Horizon the 2oth day of May, at 2 of the Clock in the Morning, 
or Io at Night, the Bead being ReQtified, and brought to the | 
Hour of 10 and 2, in the Winter-hours ; ſo ſhall you find the 
Thread fall on 12 Deg. 3o Min. in the Limb of the Quadrant, - 
and fo much is the Sun below the Horizon at that time. 


PF R O-B. VIL 
The Sun's Depreſſion being given, to find the Hour of the Night with 


| Firſt ſet the Bead according to the time ; then bring the Thread 

to the Degree in theLimb of the Quadrant, tothe Sun's Depreſſion 
below the Horizon ; ſo will the Bead fall (in the 'contrary Hour- 
lines) on the Hour of the Night with us, or hour of the Day to! 


| our Antipodes. 


EXAMPLE. RT 


to be depreſs'd 12 Deg. 3o Min. below the Horizon in the Eft, 
and the Bead fet according to the Day ; then bring the String to 
12 Deg. 3o Min. inthe Limb, the Sun's depreſſion, fo will the 


[Bead fall (amongſt the Winter-Hours) on the 2 a Clock-line ; 


wherefore to our Antipodes *tis 2 a Clock in the Afternoon, but 
to us *tis 2 a Clock in the Morning. 


PROB, VIII | 


Day breaks, and Twilight ends. 


"This Propoſition is in Nature and Performance much like the 


below the Horizon, wherefore let the Bead be et for the time, 


[then bring the Thread to 18 Degrees in the Limb, fo will the| 


Bead fall on the contrary Hour-lines (as before) and there ſhew 
the Hour of Twilight. 


EXMPLE. 


Day breaks, or at what _ the Night Twilight ends, on the 
| + | 


, 
us, or the Hour of the Day to our Antipodes. | 


The Sun's plate of Day of the Month being given, to find when a 


' Let it be required to know at what hour in the Morning the ] 
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Let it be required to know how much the Sun' is below the | 


The oth day of May, the Sun being in 10 Deg. I, and ſupposd | 


_—_— 


former, for it is taken for granted that the Day is faid to begin | 
to break, and Twilight to end, when the Sun is juſt 18 Degrees | 


20th day | 


— 


awe Ds - * . - CEL Eee. 
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20t E So. | th < | 
hs Bead to the given line, then bring the Thread to 18 Deg. in|; 
| Fthe Limb, fo doth the Bead fall on 20' before 2 a Clock in the 
Morning, for the time of the day breaking, or 20' before 10 at| 


Night Twilight ends. 
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of April, the Sun being then'iti 11 Deg, 8 : Fir{t,ſet the 
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T's Bead' being ſet for the time, and 'the'Sun's Altitude 


CHAP. VI. 
The Uſe of the Azimuth-lines. 


PROB. I. 
The Sur's Altitude being given, to find on what Azimuth he beareth 


_- 


Obſerved as is taught in the firſt Propoſition 6f the ſecond | | 
er; Then bring the Thread to the Complement of that Al- 
Þ& ſo will the Bead fall,on the Azimuth required. | 


EXAMPLE E. 


' 'The 2oth Day of _ Apri! (the Bead being ſer) you obſerve the 
Sun's Altitude 31 Deg, remove the Thread to the' Complement | 
'of that Altitude, viz. 59 Deg. or which is all one, to 31 Deg, 
from'the Right-lide of the Quadrant, and the Bead' will fall on 
the 'Azimuth-line 70 Deg. from the Meridian toward the Wep, if 
the obſervation was made in the Afternoon, or towards the Exft 


if the obſervation was made in the Morning, 


PROB. II. 


The Azimath the Sun bears from. us being known, 
to find the Sun's Altitade. 


1 This is but the converſe of the former, for (the Bead firſt ſet 

to the time) *tis but bringing it on to the Azimuth, fo will 
Jthe Thread fall on the Complement of the Sun's Altitude in the} 
Limb, or upon his complete Altitude, by accounting from the} 
[Right-ſ{ide of the Quadrant. | 


EXAMPLE. 


1, The time given beingthe 2othDay of April (the Bead beiog ſet) 
. and the Azimuth given 70 Deg. from the South, the Bead & | 


brought thereto the String falls on 59 Deg. in the Limb, whole 
|  comple- 


— - 


—— 


— 4 


| 


complement, or diſtance from the: Right-ſide of the Quadrant. 
| 15.3: Deg..the-Sun's| Altitude. required. rc 34310 tn nav 


The uſe of the Sun's Azimuth is chiefly neceſſary for finding 
a Meridian line, The Coafting;of a Country, the Scituation, or 
Declination of a Building, and Variation of the Compaſs : But to 
treat of theſe ſeverally, would be a digrefſion, | as not belong- 
ing to the uſe of the Quadrant. 37 | 
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CH A.P...-VI 


The nfe of the Double line of the Sun's 
= k1fong and Setting. 


| PROBL | 
| 
To find the time of the Sun's Riſing and Setting. 


>" viſion in the Double line of the Sun's Riſing and Setting, 
and Setting without further trouble. .. 
SASMNELER L- 

On the 2oth day of April, T deſire tg know the exaCt time of the 
Sun's Riſing and Setting : The'* Bead* being ſet to the time, and 
;brought to the time of the Sun's Riſing and Setting, it falls on 40 
Min. paſt-4 1h the Morning, for:the-time of his Ryling that day, 


»- 


and allo on: 20 Min. paſt 7-at Night forvhic tinie of tis Setting, ©” 
” 43G bf "oof 119 . COLO HOT POLY 


TAE ESI.” 
' November the 2d day, the Sun's Riſing and Setting 1s required : 
Firſt ſet the Bead torthe time, then bring it to the line ofthe Sun's 
'Rifng and, Setting, and, it there tals on: 40 Mig. paſt 7 in. the 
Morning, for the time of his Riſing, and on 20. Min. paſt 4 
After Noon, for the-time of Sun-oetting. | = 0 


, 


ER OK WL 
To find the length of the Day and Night. 


urnal Arch, being the Hour and Minute of Sun-Setting and it 


—— 4 —_— Ml tenth 


| Irſt, reCtifie the Bead to the time, then bring it to the Di-| 


fand it there falls upon the Hour and Minute of the Sun's Riſing 
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For the length of the Day, tis but doubling'the Semi-Nod#- 


Dd d 2 g1ves | 


—_ —_— —— 
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| 


Nirch, 


the Night. 


Day and Night, and firſt 


the length of the Day, and doubling; the Surt's Semvi-Diurnel 
or Hour and Minute of arte hs ſum is-the length A 


EXAMPLE. 
The 2oth day of April, T deſire to' know the length of the 


For the Length of the Day. 
$4 
2oth day of April, Sun Sets at 7 20 
Simi-Nottarnal Arch again 7 20 
Length of the Day. "4 40 
For the length of the Night. 
20th day of April, Sun Riſes at 4 40 
Semi-Diarnal Arch again 4 40 
Length of the N ight. 9 20. 


_ 4 


\ Le 4 


CHAP. VII. 
the Increaſe and Decreaſe 


' For finding 
CLE of the Days. 


| EXAMPLE.1, 
 \ The 2oth Day of April, T defire to know how much the Day 


is Increaſed: Firit; ſet rhe Bead for that time, then bring it to the 
lines of Increaſe and Decreaſe of the Days, ſo will the Bead fall 


EXAMPLE: I. 


On the 2d. day of November, .I deſire to know how much the 


Days are Decreaſed, firſt ſer the Bead for the time, then bring it 
to, the aforcſaid: line, and the Bead will there fall on 8 Hours, 


h—_ much is the day Decreaſed. 


S Sw - 


rſt, let the Bead be-Reftified to the time, and then moved | 

| ' tothe line of the Increaſe and Decreaſe of the Days, ſowill 
the Bead ſhew how much the Day is either Increaſed or Decrea- | 
ſed, according to the-time of the Year. - 


on 7 Hours 22 Minutes,” and fo much ate the Days Increaſed. | 


\ 


—_—— 


explanation. 
CHAP. IX. 
The Uſe of the Line of Declinations. 
PROB. I. 


| The day of the Month or place of the Sun bei wen 
to find his nk forks na) 


"HE String laid upon the day of the Month, or upon the 
place of the Sun in the Ecliptick, ſo will the Thread at” the 

_ time fall on the Declination of the Sun in the Line of De- 

clinattons. | | 


EXAMPLE. 


The 2oth Day of May, I deſire to know the Sun's Declinati- 
[on, upon Which Day I lay the Thread, or upon xo Deg, of IT, the 
Sun's place at that time, fo doth the String at the ſame time fall 
on 22 Deg. 2 Min. in the line of Declinations, being the Sun's 
Declination required. 


PRO B. IL 


The Declination of the San being given, to find the day of the Month 
| and place of the Sun in the Ecliptick, 


This is the Reverſe of the former, for the' String laid to the 

ee of the Sun's Declination, in the line of Declinations, ſo 
will the Thread at the fame time fall on the Sun's place in the 
Ecliptick, and upon the day of the Month in the Circle of Moaths. 


EXAMPLE. 


The Sun's Declination given 1s 22 Deg, 2 Min, upon which 
in the line of Declinations lay the String, ſo will the Thread 
at the fame time reſt upon 10 Deg. @T, in the Ecliptick, which is 
the Sun's place at that time, and al'9 upon the 2oth day of Mw, 
in the Circle of Months. 


— 


The Art of SURVETING,” qor 
Theſe things are fo plain and eafy that they need no further} 
| | | 


| 


«@T 


_- > th, A 


| Right Aſcenſions) upon the Right Aſcenſion of the Sun in time 


'| then are theſe ſix Hours, or Diviſions Numbred back again by 
| VII. VI, &c to XIL and the Signs belonging to them are s 


1m, 2; and laſtly upon-the former Diviſions Number the: Hours 
back ;again by XIX, XX, &c. to XXIV hours, which belongs 
|to, , zz, X;  Henceiobſerve to make uſe of the proper - Number 
1.of Hours according to the Signs they belang to. | 


* —_— .- - 
_ 


| doth 'it "alſo at the ' fame time (in; the line. of R.A.) fall on the 


GC AF. A. 
| The uf of the line of Right Aſcenfons 
p R O B. L 


The place of the Sun or Day of the Month being given, to find the 
7 f Sun's Right Aſcenſion in T ime, | 


AY the String upon the Day of the Month, or on the place 
of the Sun in' the Ecliptick; ſo will it fall (in the line of 


as was required. 


EXAMPLE. 


a 


Let it be required to find the Sun's Right Aſcenſion in time on 
the 3oth day of April at Noon, at which time the Sun is in 20 Deg, 
&, therefore lay the Thread on. the 3oth day of Aprl,. or on the 
20 Deg. v. at the ſame time the String falls on (in the line of 
Right Aſcenſions). 3 Hours 10 Min. the Sun's R. A. in time, as 
| ras required. . ET] , 
Here Note, that. x 5 Deg. in the Limb, anſwers to 1 Hour| 
in the line of Right Aicenſions, and 3o Deg. to 2 Hours, &c. 
So that VI Hours 1n the line of R A. 1s equal to go Deg, in the 
Limb, being the whole of both Circles and belongs to Y, v&, 1, 


A, ww; Then beginning again and Number the ſame Diviſions 
on again, by XIII, XIV, &c. to XVIII, which belongs to =, 


PROB. IL 
© | Having the place of a Star, to find bis R. A. in time. 
Ly che Thread to the place of the Soar in the Ecliptick, fo 
Right Aſcenſion of the Star. 
EXAMPLE. I 


_ On the 18th Day of. April, 1699 at Noon, I find by an Ephe- 
mers, that % 1s in 28 Deg, 7, therefore bring the String to-28 
Deg. 
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28 Deg. 2, fo doth it fall” on" 15” Hours 51 Min. in the line 


"\3\ 


EXAMPLE, IL 
| To find theR. A. of 9 the 17th day of April. 1699, 


which Year and Day at Noon, in the Ephemeris, I firid his plack 
21 Deg. 3o Min. X, to which point in the Ecliptick bri 

Thxead, and it will alfo fall (in the Line of R. A.) on 3h 
127 Min. whuchs the R. Ac in time of Vexas, as was required: 


"EXAMPLE. 1. 


| To find the RA. in time of & the 25th day of Febraayy, 
| x707, at which time by ati Ephemeris T find @ in 24 Deg. Y ; 
|-the' Thread brought-to.that poigt in the Ecliptick, jt doth at the 


|ſame/tzme fall on a;Hour 29 Min. the thing demanded, 
A _EXAMYPLE.IV. 


|. To find the R A. of v the 16th day of July, 17or, at Noon, 
[at which time by an Ephemeris, T find him in o Deg. 't, there- 
| fare laying; the Thread upon that . point in the. Ecliptick, 1t will 
[|at the ſame.time:fall on .xo. Hours 8 Min. . for the. R. A. of y in 
| time, the thing Sought. | 

4 Theſe few ale are ſufficient to .explain the whole Na- 


0 


: 


{ finding; the Southing of the Planets and fixed Stars. This line is 
exa&1n- the Numbering of Hours, and way of working tho? not 
| admitting of equal-diviſions. And: Note what is ſaid” againſt this 
\ . | may bennderftoodof the Lines of Obli 
- | Ffions, whoſe uſe is treated of in the following Chapter, 


. _ td ..4 _ 
A 


Y 0 


CHAP. XL 


Deſcenfions. 


PROB. I 


The Sun's place being oiven, to find his Obloque Aſtenſion 
, " 0 blogs Deſcenſion. : n 4 


Bu the Thread to the place of the Sun in the Ecliptick, ſo 


doth it fall on the Oblique Aſcenſion of the Sun in the line 
of Oblique Aſcenſions. . 


. 
—_ a . CO EST 


- 


the 
ours 


ue Aſcenſions and Deſcens 


The Uſe of the Lines of Oblique Aſcenfims and 


| 


| ture of this line of: R. A; which hereafter we ſhall apply to the | 
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Deg. v, to which point in the Ecli tick bring the Thread, and: 
you will at the ſame time find it fall (in the. line of O. A.)on x 
Hour -34 Min, the O. A. of the Sun as was required. 


{required, to find which bring the Thread to 2o Deg. m,'which 


- [x6 Hours 48 Min. which is the O. D. of the Sun at that time. 


[in reſpe& of the Obliquity of the Ecliptick, for the Sun, 


| always accounted from the Ecliptick, but- the Planets deviate 
| more or leſs from-it, according to their poſition, and the fixed are 


| the Hourand Minute of the O. A. of the Star, which Note down, 


' } you ſhall have the O. A. at any time, without ſenſible errour. 
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On the zoth day of April at Noon, I find the Sun to be in 20 


For the Oblique Deſcenſion. 


Lay the Thread to the oppoſite point of the Sun's place in the 
Ecliptick, and the Thread will fall on the Oblique-Deſcenſion in 


the line- thereof. 
| EXAMPLE. 
Let the Oblique Deſcenſion at the time of the laſt example be 


is the oppoſite point, ſo will the Thread fall on (inthe line of O.D.) 


PROB. IL. 


Having the Longitude and Latitade of a Planet or fixed Star, 
to find their Oblique Aſcenſion or Deſce2ſion. [4 


The only difference between this and the laſt Propoſition is 
eng al- 
ways therein cannot be ſubject to Latitude, becauſe Lacan. is 


— 


—— — 


placed in ſeveral Latitudes, without being Subje&t to Variation 
tho? they have a Motion in Longitude according to the Progreſ- 
ſion of the Equinox. _ . | 
..- Now to find the.Oblique. Aſcenſion of a Planet' or Star with 
Latitude, you are firſt to-proceed as you are taught 1n the laſt pro- 
poſition, by beingang the Thread to. the place of the Star in the 
Ecliptick, ſo will it fall on the line of Oblique Aſcenſions, upon 


then 'obſerye this. _ 
RULE. 
Rale, It the Star have South-Latitude, for every Degree thereof 
add6 Man. to the O. A. before ſet down, but if North-Latitude then 
Subſtract.6 Min. from the O. A. before found, ſo will the Sum 


or difference. be the true O A. required, and by this equation of 
adding or Subſtratting of 6 Min. for every degree of Latitude, 


E X A M- 


: 
. m4 


EXAMPLE, I 


The 1ſt. day of November, 1700, I find the Planet Satary in 
7 Deg. x, with 2 Deg. of South Latitude, lay. the Thread in the 


n 


South Latitude, I 'muſt add 12 Min. to 23 Hours 34 Min. the 
O. A. of h for that time, with reſpeCt to his Longitude and Lati- 
tude. 


EXAMPLE: TW 


Upon the 15th day, of November, 1700. I find Venus in 18 Deg. 
=, with 2 Deg. North Latitude ; then, as before, bring the String 
to 18 Deg. =, in the Ecliptick, and it falls on 13 Hours 43 Min. 
in the line of O. A. and becauſc | 
tude, I Subſtrat 12 Min. from the 13 hobrs 43 Min, and the 
remainder is 13 Hours 31 Min, for the O; A; of UVenas. 


PRO B. II. 
For the Oblique Deſcenſion with Latitude 


To find the pony. Deſcenſien with Latitude, lay the Thread 
in the Ecliptick to the oppoſite Sign and Degree of the Planet or 
Star's place, ſo will the Thread fall on the O. D. 1n the line there- 
of, and by adding or SubſtraQting for every _ of Latitude, 
(according to the Rule) 6 Min, by taking the Latitude of a con- 
trary Denomination, ſo will the trne Oblique Deſcenſion ap- 


pear. 
EXAMPLE: 
Let it be required to find the O. D. of Satwry, the 1ſt day of 
| November, 1700, at which time his place in Longitude is 7 


x, with 2 Deg. South Latitude : Lay the Thread in theEclip- 
tick to 5 Deg, nr, the oppoſite Sign and Degree, fo doth the line 


I am to makeuſe of the Latitude of a Contrary Denomination 
viz. North, according to the Rule, and there remains 9 Hours, 
35 Min. the O. D. of h as was required. 


fall on 9 Hours 47 Min. from which Subſtratt 12 Min: becauſe} 


Ecliptick line to 7 Deg. *, and the String will fall in the line of 
[O. A. on 23 Hours 22 Min. now becauſe Saturn hath 2 Deg, of 


e 2 hath 2 Deg, of North Lati- | 
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| To find the true time of any Planet or fixed 
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The Art of SURVETING. 
CHAP. XIL 


Star's coming to the South. 


£ \O 'the eſtimate time, find the Right Aſcenſion of the Pla. 

net, or Star, as before is taught in the Xth Chap. and the 
Sun's R. A. for the ſame time, then Subſtratt the R. A. of the 
Sun, from.the R. A. of the Star, or Planet (the Star's R. A. being 
Increaſed by 24 Hours, if need require) the Remainder is the true 
tume of the Planet or Star's coming to the South. - 


EXAMPLE, I. 


\ 'Toknow the true time of Mars's coming to the South the iſt 
day of Jaly, 1700, which by his diſtance from! the Sun, I gueſs 
may be about 7 at Night, Mars at that time 1s 1n 13 Deg, nm, the 
String being brought to that Point in the Ecliptick, ſhews his 


R. A. Un the line of Right Aſcenſions) to be 14 Hours 42. Min. 
the Sun at the.ſame time is 1n'20 Deg, S, whoſe R, A. (as before 


rime of\ 3 coming to-the Sourh that Night. 


Ks | "PP 
EXAMPLE... 


: " 
; « 
: 4 - 


| . | 

| To findthe: true time of. YVezws's coming to the South, the 1ſt 
day of November, 1700, at the eſtimate time thereof, Vers is in 
3, Deg. =, and the Sun 1n 20 Deg. nl, the R. A. of Venus by 


:42 Min. the R. A. of Mars, leaveth 7 Hours 15 Min. for the 


= Quadrant is found 12 Hours 1o'Min. and the R. A. of the 
un 15 Hours 10 Min. Now becauſe the Sun's R. A. is greater 
than the R.:A. of Vers, I add 24 Hours to the R. A. of Yen, 
which makes the Sum 36 Hours. zo Min. from which take the 
Sun's R.'A.. 15 Hours zo \Min. and the Remainder is 21 Hours 
o Min. from which taking 12 Hours, there remains 9 Hours © 
Mio. in the Morning, tor the time of Vezus coming to the South. 


/ 


EXAMPLE, 1. 


[ 


4 The time of Aldebarar's coming to the South is required No- 
| vember the 11t day, 1700, whoſe Longitude is 5 Deg. 40 Min. I, 
and the Sun 1n 20 Deg. 3o Min. ", the R. A. of Aldebarar is 
topnd by the Quadrant 4 Hours 15 Min. and the Right Aſcenſi- 
on. of the'Sun 15 Hours 12 Min. Now becauſe 24 Hours muſt 


jbe made, It makes the Sum 28 Hours 15 Min. from which 
Subſtract 15 -Hours 12 Min. the Sun's R. A. the remainder 


IS 


direQed) is found 7 hours 27 Min. which taken from 14. hours, | 


firſt be added to 4 Hours 15 Min. by reaſon Subſtraftion cannot 


_ 
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iS 13 Hours 3 Min. or 3' paſt x, in the Morning, for the true 
time of Aldebarax”s coming to the Soxth. 


——— 


| CHAP. XIIL 


To find the time of the Planets and fixed 
Stars Rifing and Setting. 


IND the Oblique Aſcenſion of the Planet or Star with Lati- : 
| tude, as 1s taught in the 11th Chapter, for the time given, |. 
and alſo the Oblique Aſcenſion of the Sun tor the ſame time : 
| Then SubſtraCtting the O. A. of the Sun, from. the O. A. of the: 
| Star or Planet, and to the remainder add the time of the Sun's 
Riſing, and if the Sum exceed 24 Hours, take 24 Hours from it ; 
1fo is the Sum or difference the true time of the Planet or Star's 

Riſing. | 


EXAMPLE. I. Of the Riſng. 


Let it be required to find the true time of Jupiter's Riſing, the 
1ſt. day of February, 1700, at which time he is in 19 Deg. 3o Min. 
vw. with no Latitude, the Sun at the eſtrmate time of the Star's 
Riſing is in 23 Deg. 3o Min. =; then find the O. A. by the Qua- 
drant as is directed in the XIth Chap. and place them down as 
here. | 


=: 
O. A. of x, by the Quadrant is 21 34 
| to which add 24 ©O 

O. A. of » Increaſed by 24 Hours is 45 34 ; 
O. A. of the Sun Subſtract 22 59 
| x | Remains. 22 J5 
Time of Sun-Riſing add 7 ' 10 
Sum. 29 45 
24 Hours Subſtract 24 © ©0 
Hence the time of x*s Riſing 1s at Fas 


That is 45' paſt 5 in the Morning 
EXAMPL E. Il. of the Riſmg. 


The 1oth day of March, 1700, I delire to know what time the! 
Virgins Spick riſes, at which time he 1s in go Deg. 40 Min. =, 
'Bees2 with 
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with 2 Deg. South-Latitude, the Sun at the eſtimate time of the | 
Star*s Riſing is in 1 Deg. 29, Min. Y ; then find by the Quadrant: 
the O. A. of the Virgin's Spick with Latitude, as in the 2d Prob. 
of the XIth Chapter, and the Sun's O. A. alſo, then by Subſtratting 
the O. A. of the Sun, from the O, A. of the Star, and to the: 


| difference or remainder, add the time of the Sun's Riſing, to 


which Sum, Add 12-Mian. for the 2 Deg. of South-Latitude, ac- 


| cording to the Rule, and the Remainder is the true time of the 
| Virgin's Spick's Riſing that Night. 


-—_ 


ww -- _—  , co ” 


| XIth Chap. and likewiſe the Sogn Delſcenfion of the Sun, then 
| Subſtraft rhe O. D. of the Sun, 
|to the remainder add the time of Sun-ſetting, then to, or from 


Jany) according to the Rule, ſo will the Sum or Remainder be 
{the true time of the Star's Setting 


that time 22 Deg. 30 Min. x. 


The Operation. 

| " Fra 
'O. A. ofthe Virgir's Spick 13 54 
* QO. A. of the Sun Subſtract (®) O2 
Remainder 13 52 
The time of Sun-Riſing add 6 ©o 
Sum 19 $2 

Becauſe it exceeds 12 Hours Subſtratt 12 oo 
Remains 401 7 \ 52 
According to the Rule add | oO 12 
Hence the'V. Spick Riſes that Nightat © 04 


That 15 4 Man. paſt 8 at Night. 


For the Setting of the Stars 


Find the Coons Deſcenſion of the Planet or Fixed Star, 
with Latirude (if it have any) as is taught 1n the 3d Prob. of the 


rom the O. D. of the Star, and 


that ſum, add or Subſtratt for the Latitude (if the Star have | 


EXAMPLE. I. Of the Setting, 


Let it be required to find. what time of the Night Yenas ſets 
the 1t, day of March, 1700; Venus's place at the eſtimete time of | 
Riſing 1520 Deg. 20 Min. Y with no Latitude, the Sun's place at 


| 


_— 
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- Hence the ; h 


O. D. of Venus is 3 Wa _ 
O. D. of the Sax 1s ; | Ix 17 
difference 'H 
Time of Sun+Setting add 5s 42 
Venas Sets that Night at 8 2 A 


That is 21 Min. paſt 8 at Night. 
EXAMPLE. Il. Of the Settino, 


Let it be required by the Quadrant, what Hour of the N ight 
the Pleiades Sets the 14th day of March, 1700, at which time the 
| Seven Stars are in 25 Deg. 48 Min. &, with 4 Deg. North-La- 


{then find the O. D. of the Pleiades, as in the 3d Prob. of the XIth 
Chapter, and the Sun's O. D. alſo tor the fame time, &c. 


| See the Wark. 
| " + 

| O. D. of the Plezades is I7 23 

| O. D ofthe Sax Subtract 12 33 
Remainder 4 : = 

Time of Sun«Setting add 6- og 
Sum Io 59 

For the Lat. (according to the Rule) add 00 24 
Hence the Seven Stars Set that Night at IT 2 J 


That is 23 Min. paſt 11 at Night. 


Here Note, that I have apply*d the Minutes reſpeQting the La- 
titude to the laſt Sum, which according to the Rule ſhould have 
been apply'd'to the O. A. or O. D. of the Star: But as it makes 
no alteration in the Work, each Perſon 1s at his Liberty to apply 
it to which place he plcafes. 


titude ; the Sun's place at the Eſtimate time is 5 Deg, 3o Min. T, 


| 


| 
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CH A P. XIV. 


The Deſcription of the Lines on the 
back-fide of the Yadrant. 


I. HE ſeveral Circular lines, as they are divided, make x 
. complete Table of Houſes for the Latitude of 52 Deg.| 
om Circle is divided into 24 equal parts, or hours, be- 
ing the line Intituled, Time from Noon. 'The next above it, is| 
the line of the Xth Houſe ; the next above that, the Line or Table] 
of the XIth Houſe, the next is the. XIIth, the next, the Aſcend.| 
The next above theAſcend. is the 1Id ; and the uppermoſt is the line} 
of the TIT, and are Projected into the Quadrant from a Table of} 
Houſes for the Latitude of 52 Degrees. | 
II. On either ſide of the Quadrant, betwixt the Circular lines] 
of Houſes and the Centre, is placed 4 lines, viz. 2 on the Right- 
ſide, and 2 on the Left-ſide, viz. Firſt, a line of Diameters, and} 
Secondly, a line of Circumferences, agreeing thereto; On the| 
Right-ſide is, Firſt a line of Areas, ſhewing the Area or Superficial] 
Content-of. a Circle, agreeing to the former lines of Diameters 
and Circumferences ; and Secondly, a line of Square-Roots, ſhew- 
ing the true Square any Circle will bear according to the Dia-| 
meter, and Circumference, and Area thereof, which ſhews the] 
Square equal of any Cylindrical Solid, agreeing to the Diameter, | 
Circumference, and Area of the Circle upon the lines before de- 
ſcribed. Fj > 
ITI. In the middle (to ſupply a Vacant place) I have Inferted 
An Almanack ſhewing the Year of our Lord, the Day of the 
Month, Dominical Letter, &c. 


CHAP. XV: 
The Uſe of the Table of Houſes. 


O Erett a Figure of the Heavens for any time of the 

Day, it muſt firſt be underſtood, that Affrozomers account | 

their day trom Noon to Noon, each A#rozomical Day conſiſting} 
of 24 Hours, ſo that x Hour after Noon is accounted the fir 
hour'of the Day, and 11 a Clock, or 1 hour before Noon, is ac- 
counted 23 hours from Noon, this being underſtood. 
Firſt, ger the time of the Day you Ilntend to ere&t your Fi- 
4 for, or time from Noon, for-which time by the Quadrant 


by . an Ephemeris, or by calculation) find the Sign and Fe 
of| 


td _ 
— 0" PII OI I wb ——_— 


Fa 


-- 


_ he 


.. _ 


| which, in the line of Time from Noog, lay the: "Thread, andi it 
| then falls upon the Six Orieital Houſes as owerh: — 


-— _ . _— 
mon ww Rn he enonagy co 
mr” a — Se a 


Ti day $0 R7DrIwet an Ire | 


of the Sun's place : Then repair to the Quadrant; and in the line 


|of. the Xth Houſe find the aforeſaid SignandjDegreebBthe'Sar's 


place, upon which lay the String: Then obſerve what Hor and 


| Minute the String at that time IIs in the bottom-line, or line of 
{ Time- from Noon, .to which add the. time after Noofl " upon! 


which Number or ;:Sum kf the Thread, jn the: line 
from” Noon, So.willthe Thea d fall on the Caſps of the 
tal Houſes, which place down in your Scheme; obſerving 
oppolite Houſes have oppoſite Signs and Degrees. 


E X"A'M PLE - 
Let it be required to know how. the Heavens, are poſited the 

x.5th day of, Te es 1700. at 1. of the; For "oY ca | 
at which time (according to the 3d Prob, the Vtt 


er) 1| 
find the Sun to, bein 6 Deg, Y, .to whichþr g the?Thr end 


line of the Xth'Houſe, fo willi it fall at the, 6 pon 
22 Min. in the line o Time from N ON, - 
your Time from+Noon, and the Sum is,x, Hour, 22;Min,, upon 


Six Oriental Houſes. ; Six Occiddntal Folfes: | 
CX, --22*—00' Y5]\& © ed IV.-—22% -00'- 8 | 
XI, 7 oo Un| a8 Q oo - © 
XII. 16 oo &/]= = Wa | 
II. TI TT b= 5H - 
IE. x 00 8 Q © VIIL. 
4TH. 23 cb OO. NL - ES IX. ..\ > 1A Ge 


o which add 1 Hour | 


Op ET ae owns. . ov 


* 
_ - 
= _- 
"— . et i. 4 A.M - Y ne ad tk PI >. | gh Þ."& S94.. ? - 
_ _ — . # 4 wa a ws - p —— 1 ms ul gun 2 p 
- * - . m oo % . . * 
Fg p-” . 
' , 0 . 
_ . " 
- . y , i - %* 0 . . 
', 
A I IR = © PI as —— ——_— ——_— — — —_ "4 


Oy 


Now. the Planets places by the Ephemeris, at the fame time, 


JR gt; If v9 
20587 '- 1 ; IS $2 WT 
Je { BR lam, + & * 20:20 it 
©-:-6 00. 7 2] "207 


The y is always oppoſite to 9. 


| Now for the right placing of the Planets into the Scheme, 
obſerve this Rule, viz. If the Planet's place be leſs than the Cuſp 
of the _— he is to be placed in; Then place. him before the 
Cuſp thereof, but if his Degrees be more than the Cuſp of| 
the Houſe , then place him behind, as in_ the aforegoing|} 
Scheme. | 
| Nots, that when the Hour anſwering the Sun's place in the 


number to be made uſe of. 
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CHAP. XVI 


| reuces, Areas, and Square-Roots. 


| | P R O B. I: 


By having the Diameter of 4 Circle, to find the 
Circumference. : 
Ind the Diameter upon the line of Diameters, marked with 
the Letter D. againſt which onthe line C. is the. Circum- 
C 


rence anſwering the given s.. 
EXAMPLE. 


Suppoſe the Diameter be 28, which find in the line of Dia- 
meters, and againft it in the line of Circumferences Stands 88.0 
4 the Circumference. ND | | 


Xth Houſe, and Hours, or time after noon added, make more than} 
24 Hours, then Subſtra&t 24 hours, and the remiainder is the| 


The Uſe of the Lines of Diameters, Circumfes-| 


PROB. 


\ rs 


_ bud 


. 
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PR OB. I. 


By having the Circumference, to find the Diameter. 


Let us ſuppoſe the Circumference to be 88.0, which find in 


meters ſtands, 28.o, for the Diameter, Anſwering to that Circum-' 
ference. "E | 
And here let it be obſerved, that when either the Diameter or 
Circumference 1s given, the other anſwers thereto in the line there- 


| of, and likewiſe doth the Circles of Areas, and Square-Roots, an- 


ſwer the Circles of the ſame Diameters and Circumferences, but 


| becauſe theſe rwo lines of Areas and Square-Roots, doe not joyn: 


to the lines of Diameters and Circumferences, *tis but moving 
the Bead upon the String to the Diameter or Circumference 
given , and then carrying it over to the lines of Areas, and Square- 


| | Roots, where the ſaid Bead falls on both the Area, in the line © 


Areas, and Square-Root, in the line of Square-Roots, agreeing 
to both the Diameter and Circumference, the Bead was ſet to. 


| 
PROB. IM. 


To find the Area of a Circle, 


The Diameter orCircumference of a Circle,or both being given, 
to find the Area of the Circle Correſponding, tis but moving the 


Bead to the given Diameter or Circumterence in their reſpeCive 


lines; Then transfer the Bead to the Scale of Areas of Circles, 
marked with A, ſo doth the Bead there fall on the Area, or Su- 
perficial content of that Circle, agreeing to the ſaid Diameter and 


Circumfergnce. ; 
EXAMPLE. 


Suppoſe the Diameter given 28.0, or Circumference 88.0, to 


fer it to the line of Areas, and there it falls upon 616.00, for the 
Area, or Superficial content of that Circle, 


FROM Iv. 
The Uſe of the Line of Square-Roots. 
By having the Area of a Circle, to find the Square equal, or 


| true Square that Circle will bear. 


Fft E X A M- 


EXAMPLE. m 


in the line of Circumferences, and againſt it in the line of Dia-' 


which fix the Bead, in their reſpeCtive lines ; which done, trans-| 


— — 


"q 


IT 


| 


| 
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ERS HPLE 
Admit the Area of a Circle to be 400, which find in the line} 
of Areas, againſt which in the line of Squares, marked with $ 
ſtands, 20.0, for the true Square that Circle will bear. 


P ROB V. 


, 1 


'By having the Diameter, or Circumference of any Circle, to 
find what Square that Circle will bear. | 


EXAMPLE. 


Suppoſe the. Circumference of a Circle or 'Timber-Stick be 
120.0, and'its Diameter 38.2, to which, place the Bead in the re- 
ſpeQtive line, or lines, then carry it over the line of Squares, and 
it there falls upon 33.85, for the true Square of ſuch Circle or 
Timber-Stick. ES 

Note, that the Thread that ſupplys the Foreſide, coming thro? 
the Centre, may be extended to the Limb on the Backſide, ha- 
ving a Bead put upon it, as the other fide hath, but no Plum- 
met. 


— a_—_ 


CHAP. XVI. 


The Explanation and Uſe of the 
ALMANACK 


I. Nder the Title Tears, is placed as many Years as the 
| Table will bear, viz. from 1697, to 1758, in all 62 
Years, on the top of which is plac'd the Seaven Dominical Let- 
ters, which are fitted to the Years underneath them. 
II. Under the Title Sanaays, is firſt placed Figutes gradual 
[from 1 to 31, repreſenting the ſeveral Sundays in by Mont 
and Year, ſhewing what day of the Month each Sunday in any 
Month and Year will fall upon. | 
III. The Capital Letters placed in theSquares below, are Do- 
minical Letters fitted to thoſe Years, and Serve to dire& to 
the day of the Month, 
IV. The Months of the Year are placed againſt the Domi- 
nical Letters, for further DireQions to what follows. 


PROB. 


ff 


th... 
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PROB.-I.: 
The Year of our Lord being given; to find the day of the Month, 
I. Firſt,find the Year you deſire under the Title Tears,and in the 


to that Year. | 


before found, over whiqgg in the ſame Column ſtands 
 |days in that Month. 


EAMEF LE 4 
firſt Monday in May, 1700. 


Eye toF, in the farae line, and over it you have all the Sundays 
in that Month, zz. the 5, 12, 19, and 26th day of May, are 
all the Sundays in that Month, ſo that Monday is the 6th day. 


EXAMPLE, II. 
Let it be required to know what day of the Month is the firſt 


Monday in July, 1715. 
Firſt, over the Year is found B, then againſt July over B, is 


day. 


FROM I 


Let it be required to know what day of the Week, 
any fixed Feazt falls on. 


This is in effect the fame with the former, as we ſhall here- 
after prove. © 1 


EXAMPLE. 


Let it be required to know what day of the Week St. 


James 
falls on, 1700, 4t being always the 25th day of July. 


” L Over the Year is found PF. under the Title Tears. 

- TI. Under the Title Sundays againſt the Month July, and over 
F ſtands theſe Numbers. 7, 14, 21, 28, being the days of the 
Month, the Sundays happen ; then obſerving the third Sunday is 
the 21ſt, by counting on, Thurſday is tound the 25th day, for the 


top' of the ſame Column ſtands the Dominical Letter, anſwering || 


IT. Secondly, Seck the Month you deſire againſt the Letter || 
all the Sun- 


Suppoſe it be required to find what day of the Month is the 


Find 1700 under the Title Tears, and over it you will find | 
F, then amongſt the Months find May, trom thence direct your |: 


found 3, 10, 17, 24, 31, thatis the 3d day of July, is the firſt |: 
Sunday in that Month, for that Year, the rothday is the Second | 
Sunday &c. fo that the firſt Monday in July, 1715, is the qth | 


* 
—__ 
. » > 1 6 
F 
' 


| 


» 
[ 


| 


fe - 
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day of the Week St. James this Year falls on. 
Fit 2 PROB. 
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— 


© % —_ —*— _ - . —_—— 


316 


many as uſeful, | 
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PROB. IE. 


The Tear of our Lord being known, to find what day of the 
, Week od ring noms to fd hed 


This is nothing but the Converſe of the former, though al-} 


EXAMPL bp 


or of July, 1700, over which Year you will find F, then againſt 


ired to know what d4f of the Week is the 3d 


Let it be 


bene! and over F, yowl find the firſt Sunday to be w th 4 
ence Vela Sting backwards, Saturday 6, F riday 5, T urſday 


F K O B, Iv. 


The Tew of our Lord bei 
© Lerrer 


| Letit be r&quired to know what the Dominical Letter is for 
the Year of our Lord 1701 ; ſeek the Year under the Title Tears 
and 0 over it is E the DEE Letter for that Year. 


given, to find the Dominical 
or that Tear. 


——— 


Here fallow the Fi iTure of the Nuadrant, 
Aipged ts he Laritde of 52 Deg 
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Tabula Refrationum. 


£ Diſt. Diſt. 
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|4 Table of Aiquation of time, ſhewing what 
| a Pendulum-Clock or Watch ought to differ 
from a Sun- Dial. 
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A Table of A*quation of Time, ſhewing what 
© a Pendulum-Clock or W, atch _ to.differ 

from a Sup-Dial. . 
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The Table of RefraRtions I had from that unparallel'd Artif 
Mr. John Flamſted, by whoſe Obſervations (zn 4 little rime) we hope 
to ſee Aſtronomy more gloriouſly array, © 


The Uſe of the Table of Refraftions. 


This Table is to be enter'd with the diſtance of the S«x, Moos, 
or Stars, from the Vertex, or Zenith, which is no more than the 
Complement of the Altitude to go Degrees. 


EXAMPLE. 


page 289. its complement to go is 62 Deg, which is the diſtance 
from the Vertex, with which, enter the Table of RefraCtions, 
under the Title Dift. 3 Vert. Againſt which and under the Title 
Refra#. is 1' 31” the Refraction Required, which taken from 


' | 28 Deg. the obſerved Altitude, there remains 27* 58' 29" for| 


the corre& Altitude of the Sun at the time of Obſervation. 


The End of the Sixth BO OK. 


| —_—_— the Altitude of the Sun by Obſervation be 28 Deg. as 
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CONTAINING, 
I. Several Problemes in Geography, and Sphe- 


rical I rigonometry. 
TH. Aſtronomical Problemes. 
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Whereunto are Added by the ſame Hand, 
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BOOK VIE 


TAME bh 


CE ———— _ Y 


INT RODUGCIION. 


Lthough we have not hitherto treated of Spherical Tri- 
angles (as being of little or no Uſe in the former parts 
of this Book) yet becauſe the diſtance of Places upon the 

Terreſtial Globe, cannot preciſely be Surveyed and de- 
termined without ſome knowledge therein, we ſhall here la 
down ſome compendious Problems performed thereby, which 
no doubt will be very requiſite and neceſſary for my Surveyor to 
make uſe of: For by the Th and aſſiſtance thereof, He may both 
ſpeedily and exactly, find the diſtance of any Cities and Places 
ſituate upon the Superticies of the Earth, as they are to be rekon- 
ed in a Spherical line, which I have here added, in regard 
that in the former Books I have already ſhewed how the diſtance 
of any Places that lye under the Eye, may be diſcover'd, and 
truly found out by the ſolution of Right-lined Triangles; fo 
that now there is not a place either near, or far remote, but (if 
the Longirude and Latitude be truly known) its bearing and di- 
ſtance may alſo be known and computed (and that with much 
celerity and exaQtneſs) as we ſhall demonſtrate in the enſuin 
Problems, which no doubt will yield abundance of delight ne 
recreation to all, though more eſpecially to ſuch, as have not yet 
raſted of things of this nature, wherein I ſhall in as plain a Me- 
thod as may be, (though with ſome brevity) deliver what I in- 
tend upon this Subje&, and refer ſuch as are more- curious, and 
delight in varieties, to my Astronomia Britannica, But firlt it will 
not be unfit, to ſhew what the Longitude and Latitude of a place 
is, and how the diſtance of one place from another, 1s repreſen- 
ted to the Eye, according to the projection of the Sphere. 
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Fortunate Iſlands beyond Portugal, which is called the Primary 


« [ference will be 51 Min. or 12 Deg. and 45 Min. which added 


L. The Longitude of a place 1s the diſtance thereof from the 


'Meridian, from whence the Longitude of all places upon the Earth, 
-are numbered in the EquinoCtial, towards the Eff. | 
! TI. The Latitude of a place is the diſtance thereof, from the 
'EquinoRQtial Circle, which is numbered in the Meridian, towards 
/one of the Poles. 

| HI. The diſtance of two places isan Arch of a great Circle, 
paſſing through both the ſaid places, and 1s the ſhorteſt ſpace be- 
tween them, upon the Earth's ſuperficies. 

Although the Longitude of a place may: be had, and found out 
ſeveral ways, yet the moſt exact of all other is by the Moon's 
Eclipſe. As ſuppoſe the Moon's Eclipſe ſhould begin at London, 
at $ a Clock and 55 Min. at Night, and the ſame Evening it 
is obſerved to begin at Rowe, at 9 a Clock and 46 Min. the dif- 


to the Longitude of Loxdon 24 Deg. 20 Min. pointeth out the 
Longitude of Rowe, 37 Deg. and 5 Min. 

- The Laritude of a place may be taken any Day in the Year, 
by the height of the Sun at Noon, and by the help of his Decli- 
nation ; for if the Sun have South Declination, add to the ſame 
his Altitude obſerved by a Quadrant, being corrected by Paral- 
lax and Refrattion; or if he have North Declination, Subſtrat 

the ſame from his Altitude obſerved, and you ſhall have the com- 
plement of the Elevation of rhe Pole. 


EASMPLE 


| The 1oth Day of April 1661, the Sun at Noon, (according 
to my zEphemeriaes) was in o Degrees. 52 Minutes. Tawuras, ha- 
ving North Declination 11 Deg. and4g Min. at which time, his true 
Meridian Altitude was obſerved here at Lyffezham to be 49 Deg. 
and 9 Min. therefore, according to the Rule, becauſe he hat 
North Declination, I Subſtract the Declination our of the Alti- 
tude, and there remains 37 Deg. 20 Min. which 1s the comple- 
ment of the Pole's Elevation. 
But becauſe there are already extant, particular Catalogues of 
the Longitude and Latitude of moſt Cities and places in theWorld, 
we ſhall not further inſiſt upon this Buſineſs, but ſhall in the fol- 
lowing Problems, ſhew how to inveſtigate exattly the itinerary 
diſtance of any two places, upon the Globe of the Earth. 


TRAOE I 


Two Places differing only in Longitude, to find their Diſtance. 


OR Explanation, obſerve that in the adjun& Diagram, the 
outermoſt Circle marked with the Letters Þ C ML, repre- 
ents the primary Meridian of the Earth, C DB L, the Earth's} 


- 


Beuihoctial, P the North Pole thereof, M the South Pole &c.9 
YT 


—_ 


| 


| Sc. Thomas, which hath Longi- Þ 


ic 


As the Radius go Deg. I 0.00000 
To the the ſine of the Angle a P A, 22 Deg. 9.57357 

| So the fine of Pa, 47 Deg. 9.86413 
To the fine of « a, 15 Deg. 54 Min. - 9.43770 
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In this Problem are two Caſes. 


I. If both the places are under the EquinoRiial, then- the dif- 
| ference of their Longitude is the diſtance required, 


EXAMPE, 
., Suppoſe B to be the Iſland of 


t11de 33 Degrees. and 10Minutes. 
aiid D the Ifland of Sumatra, 
whoſe Longitude is 137 Deg. 10 
Min. charelien the difterence of 
thier Longitude 104 Deg. con- 
verted into Engliſh Miles, by al- 
lowing 60 to one Deg. giveth 
6240 for their diſtance. 

IL If the two Places given are 
not ſituate under the Equinocti- 
al, but lie under ſome parallel be- 
tween the Equinoctial and one of the Poles, then take this Example. 

In this Diagram, let « repreſent the City of Compoſtela in Spain, 
whoſe Latitude is 43 Deg. and ythe City of IS which 
hath the fame Latitude, but diifers in Longitude 44 Deg. where- 
fore to find their diſtance « y, take the half- difference of their 
Longitude & A, or Ay 22 Deg. Then, in the ReQtangled Trian- 
gliz « aP, we have known (1.) «P, the Complement of the Pole's 
Elevation, 47 Deg. (2.) the Angle « P 2, the half difference of 
rheLongitude of the ſaid Cities, 22 Deg. (3.) P a a, a right Angle 
go Deg. hence to find « a, I fay, 


. HG 


Which doubled giveth their diftance 3x: Deg: 48 Min. which 
maketh 1908 Engliſh Miles. : 


N PROB II: 
Two Places differing only in Latitude, to find their Diff ance. 


In this Problems are alſo two Caſes. 


and lye both of them on one ſide of the EquinoCtial, you 

mult Subſtra& the lefler Latitude from the greater, and the reſi- 
due is the diſtance required. 

Suppoſe therefore that one place have Latitude 22 Deg. 30 

Min. North and the other place 45Deg. 50 Min.Now the difference 


'F the two places propounded, do differ only in Latitude , 


is 23 Deg. 20 Min. which being converted into Miles, giveth| 


the diſtance of the faidtwo places L400 Miles. - IE, But | 


SEE] 
325. 
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IT. But if the two places propounded lye, the one on the North 
fide the EquinoCtial, and the other on the South ſide, then you 
are to add the two Lartitudes together, and the Sum will give 
their true diſtance | | | 
EXAMPLE. | 


- Suppoſe one place have 45 Deg. 5o Min. North Latitude 
and os cthir place have 21 Deg. South Latitude, therefore their 
ate 66 Deg. 50 Min. being converted into Miles,gives their 
ce 4010. 


PROB. IIL 


Two Places bting given, which iff both in Longitude and 
Latitude, to find their Diſtance. 


In this Problem are alſo two C aſes. 


I.V F one of the Places is ſituate under the EquinoQtial, and the 
other toward one of the Poles, then take this Example. 

Let 3 repreſent the City of 
Arim (which of the Arabian 
Airologers 1s called the Middle 

of the World) whoſe *Longi- 
tude is 109 Deg. 5 Min. and is 
ſituate right under the EquinoQi- 

al. And let Q repreſent the ; 
City of Quinſa;, which hath 
Longitude 152 Deg. 20. Main. 
and North Latitude 4o Deg. the 
diſtance of which two places is 
ſhewed by the Arch 5 Q. Where- 
fore in the ReQtangled Triangle ZETA 
EQ are given (1.) 4E the Nik 

ference of their Longitude, 43 Deg. 15 Min. (2.) E Q the La- 
titude of Quinſai, 40 Deg. (3.) 4 EQ go Deg. Hence their 
diſtance & Q is inquired. 


As the Radius go Deg. : 10.00000 
To the Coin. of E Q 40 Deg. 9.88425 
So the Colin. of & E 43 Deg. 15 Min 9.86235 
To the Cgfin. of 4 Q 56 Deg. 5 Min. 9.74660 


Now the Arch 4 Q being reduced into miles, maketh 3365 
Italian miles, which is the diſtance between Quin/ai and Arim. 
IT. But if both the places are ſituate without the EquinoQtal, 
their diſtance 1s to be ſought by the ſolution of a Spherical Tri- 
angle Obliquangle, as we ſhall demonſtrate in the two following 


| 


Examples. 
EXAM-| 


ti 
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EXAMPLE 1, , 


Let usſuppoſe S to repreſent the 
City of Loxdon,whoſe Latitude a S 
IS 5I _ 32 Min. and T Fhe- 
ruſalem, whoſe Latitudeis 32 Deg. 
io Min. - Now the difference of 
the Longitudes of theſe two Cities 


nd 


A — 


is 45 Deg. 30 Min. Wherefore in 
the Oblique-angled TriangleSP T 
are given (1.) PS the Comple- 
ment of the Latitude of Loxador, 
38 Deg. 28 min. (2.) P T the 
Complement of the Latitude of M 


Hieruſalem, 57 Deg. 50 min (3.) The included Angle SP T, 45 


Deg. 3o Min. ; Then to find their diſtance S T ; I fay, firſt 


As the Radius I 0.00000 Fi 
To the Tangent of P S 38 Deg, 28 Min. 9.90006 
So the Cofin. of the Angle SP T 45D. 39 M: 9.84566 
To the Tangent of P H 29 deg. 7 Min. 9.74574 


(1) > nn min, 
From the Arch P T. 57 50 
Subſtrat P H. 29 7 
Remains T H. 28 4 43 
(2) 

As the Cofin. of P H 29 Deg. 7 Min. 9-947 35 
To the Colin. of P'S 38 Deg. 28 Man. 9.09374 
So the Colin. of H T 28 Deg. 43 Min. 9.94298 | , 

| 19.83672 
To the Coſin, of S'T 38 Deg, 12 Min. 9.89537 


Which maketh 2291 Miles, for the diſtance of Fireruſalem 


from London. 
EXAMPLE Il. 


Again, let us ſuppoſe the point « to repreſent the City 
of Compoſtella, which hath Longitude 1x5 Degrees 20 Man. 
Latitude 43 Deg: o Min. and let 6 repreſent the' Promontorie of 
Good-hope, whoſe Lo_ is 49 Deg. 20 Main. Latitude 35|- 

y let a 0 the diſtance between the two 


Deg. South. And laſt 
places be inquired. 


' Wherefore in the Triangle Oblique-angle P « 0 are given, (1.) 
Pa the Complement. of the Latitude of ompoitella, 47 Deg. (2) 
P68 125 Deg. (which is the Aggregate of R'þ the Latitude Fu 

c 


| 


* 
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he Promont of Good-hope: 35 and PR 90 Deg. G) 
"os Included Angle «PO 34 Deg. wi; is the difference of the 
Longitudes ofthe faid two places. Hence their diſtance a may 


be found as before. 


(1) 
As the Radius 9 901 I 0.00000 
To the Tangent © of P « 47 be” 10.03034 
So the Colin. of the Angle «Pb 34 Deg. 9.91857 
- ' To the Tangent of P K 4x Deg, 38 Min. 9. 94891 
| | deg. Min. 
| From the Arch P 8 ; 
| | Subſtradt P K 41 38 
: Reſts K 0 | 83 22 
| (2) | 
P - As the Coin. of PK 41 Deg. 38 Min. 9.87353 
*M To the Colin. of P & 47 Deg. o Min. 9.63378 
So the Coſin. of K 9-83 Deg. 22 Man. 9.06295 
E q | 18.89673 
EL | To the Colin. of a 0 53 Deg. 37 Man. 9.02320 
1 | Whereunto anſwereth 5037 1talian Miles, which is the diſtance 
| required. 


The End of the firſt Part. 
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Art of Surveying. 


BOOK. VIII. 


FAMA TS 1s 


INTRODUCTION: 


o 


E have already delivered ſuch Problems Geometrical, 
as are moſt neceſſary for every Surveyor to under- 
ſtand and Pratice. And now to the end he ma 


elevate and raiſe his Eyes (from off the Earth 
to the contemplation of thoſe: glorious Bodies, the Sur, Moor, 
and Stars, T ſhall here, in the laſt place, give hin, a brief Sur- 
vey (as it were) of the firſt Rudiments of Aſtronomy, whereby 
he may (in his vacant Hours) get a competent Knowledge of 
[ſuch concluſions, as are moſt meet and requiſite for his uſe and 
purpoſe. And firſt of all (that I may proceed in an orderly me- 
thod) I ſhall give you a Brief and ſuccintt Explanation of the ſe- 


perform Artificially, all the moſt uſeful and common Problems 
thereof. 


An Explanation of the Circles of the Sphere. 


Firſt, I ſhall begin with the EquinoGtial, otherwife called the 
Equator, which is the chief and principal Circle in the Sphere 
dividing the Heavens in the Middle between the two Poles: to 
which when the Sun cometh, he maketh the Days and Nights of 
an equal length throughout the World. | 

2. The Meridian isa great Circle paſſing through the Poles of 
the World and the Zzith of the place, unto which when the Sur 
cometh, it is Noon : The number of Meridians are as many as 


veral Circles of the Sphere, and then ſhew how to reſolve and | 


| 


Hhh there 


meth, 
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there can be imagin'd Vertical Points, from the Weſt to the Eaft, 


|ror into two equal parts, in the middle whereof is a line called 
1 the Eclip:ick, or. the way of the Sun; from which the Latitude 


| divided into 12 equal Parts called Signs, every one repreſenting 


: | World, and the Equinoctual points, which interſe 


| equally diſtant trom the 


whereof Prolomy and other Coſmographers have deſcribed 180, | 
3. The Vertical Point or, Zemtth, ,is the Point directly over 
head, and is the Centre or Pole of the Horizon. 

4. the Nadir 15 the oppoſite Point. 

5s. The Horizon is a great Circle dividing the viſible part of 
the Heavens from the inviſible; namely the ſuperiour Hemiſphere: 
from the inferiour, , ERS By 
' 6. The XZgazac isa great Circle broad and ſlopewiſe, deſcribed 
upon its proper Poles, bearing the XII. Signs, and divideth the Equa- 


of the Planets are numbered both Northward and Southward : The 
Circumference of this Circle contains 360 Degrees; which is 


ſome living Creature, either in Shape or Property : Again, every 
Sign containeth 3o Degrees, every Degree 60 Minutes, every Mi- 
nute 60 Seconds, and-every Second 60 TI hirds, &c. 
. The Sol#icial Colnre 1s a great Circle drawn through the 
Poles of the World, the Poles of the Zgazack, and the Solſticial 
ints of Cancer and Capricorn, 
8. The Equinodtial Colare is a Circle paſſing by the Poles of the 
cts the Colire 
of the Solſtices at right Angles in the Poles of the World, 
9. The Tropick of Caxcer 1s a leſſer Circle of the Sphere equally 
diſtant from the EquinoCtial Northward, 23 Degrees 31 Minutes 
30. Seconds, wherein when the Sun 1s, he 1s entring Caxcer, mak- 
ing his greateſt Northern declination. | 
10, The Tropick of C __— is alſoa leſſer Circle of the Sphere, 
quinoctial Southward, 23 degrees, 31 mi- 
nutes, 3o ſeconds, to which when the Sun cometh (which 1s about 
the tenth of December) he maketh his greateſt Southern Declina- 
tion, | 
11. The Czrcle Artick 1s fo far difiant from the North Pole of 
the World, as the Tropick of Carer is from the EquinoRtial,” to 
which it is parallel ; and ſo much are the Poles of the Zodiac di- 
ſtant from the Poles of the World. 
12, The Circle Antartick 1s allo parallel to the EquinoQtal, and 
is diſtant from the South Pole, as much as the Circle Artick is 
from the North Pole, viz. 23 degrees, 31 minutes, 30 ſeconds. 
13. Azimuth, or Verticle Circles paſs through the Zerzth, and 
interſect the Horizon with right Angles, wherein the diſtance 
of the Stars, from any part of the Meridian are accounted, which 
is calld the Azimuth. 
Circles of Altitude (called the Almicantherat) are Circles 


parallel to the Horizon, and interſe& the vertical Circles with 


right Angles, which are greateſt in the Horizon, and meet to- 
gether in the Zenith of the place; In which Circles, the Alti- 
tude of the Stars above the Horizon, are accounted. 


I5. Circles of Poſition paſs by the common Se&tions of the Me- 


ridian and Horizon, and by the Centre of the Star. 


6-6 ircles 
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vens into twelve equal Parts. | 

17. Circles of Declination are drawn through the Poles of the 
World, and Points of the Equator. 

18. Circles of Latituae are thoſe that paſs through the Poles. of 
the Ecliptick, and the Body of the Star. | 

19. The Axis (or Axel-tree) of the World, is a ſuppoſed 
| ſtreight line drawn from the North Pole to the South Pole, about 
which the Motions of the Stars and Planets are performed. 

20, 'The Elevation of the Pole is the height thereof above the 
Horizon, which is equal to the Zenith and the Equino#ial, whoſe 
complement 15 equal tro the diſtance of the Z2nith from the North 
Pole, or to the Elevation of the Equa#by above the Horizon. 

Theſe Circles which are of moſt uſe, I here thought good to inſert. 
\ | for if theſe be not perfetily known my Reader cannot well 'underſtana 
the following Problems of the Sphere that depend thereupon. 


PROB, 1. 


The Sun's place and greateſt Declination being given, to find the | 
Declination of any Point required, 


| 16. Circles of the Celeſtial Houſes, are \uch as divide the Hea- | 
[ 


N this Diagram let D F H G repreſent the ſolſtitial Colure, 
FAG the EquinoQtial, D A H the Ecliptick, A the point 
ot the vernal Equinox, E C B a Meridian line paſſing through E 
the Pole of the Equator by the Centre 
of the Sun at C, and falling upon the Þ ER 
Equator G AF art Right Angles in the 
Point B. Alſo let the Angle D AF be 


» \G 
the Sun's greateſt "oranges Deg. KN. 
1 Min. A C the diſtance of the Sun D 
j \ F=—-1y 


om the begining of Arzes, 30 Deg. and 
B C the declination of the Point fought WER” 
Wherefore in the reQangled Spherical. 


| Triangle A B C, we havegiven (1) the | | 
Hypothenuſe A C 3o Deg, (2) the AngleB A C 23 Deg. 31 Min. 
Hence to find B C, I fay 


As the Radius go Deg. | | 10.00000 
To the {ine of the Angle BA C 23 Deg. 31' 9g.60099 

So the ſine of A C 3o Deg, 9.69879 
To the fine of BC11 Deg. 30' 9.29996 

Which 1s the Sun's Declination required. | 


| | | 


. . ; AS 3” 
Þ #8 "3 
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-. PROB. IL 


The Sun's greateſt Declination and his diſtance from the next Equi- 
nofial point being given, to find his right Aſcenſion . 


N the Triangle A B C we have given (as before) (1) The 
-| Angle of the Sun's greateſt DeclinationB A C 23 Deg. 31 Min, 
/2)The Longitude of the Sun from thenext Equinoctial point Aries, 
viz. A C jo Deg. Hence, to find the right Aſcenſion of the Sun 


A B, the Analogie 1s. 


As the Radius go Deg. _  10,00000 
To the Tangent of A C 3o Deg. 9.76144 
So the Cofin. of BA C 23 Deg. 31 Min. 9.96233 
To the Tangent of A B 27 Deg. 53 Min 9.72377 


Which 27 Deg. and 53 Min. is the Sun's right Aſcenſion in © 
Deg. of Taurus: But here you are to obſerve, that if the right 
Aſcenſion of the point ſought, be in the Second Quadrant, & q 
ax," then you are to take the complement of the Arch: found to 


| 180 Deg. if it be in the third Quadrant = 1.7, adda Semicircle 


to the Arch found ; but in the laſt Quadrant, Subſtra& the Arch 


| found from the Circle 360 Deg. and you ſhall have the right 


Aſcenſion delired. | 
IT. Suppoſe the Sun in & 60 Deg. from the EquinoQial 


1 point =, 
As the Radius go Deg. 10.00000 
To the Tangent: of 60 Deg. 10.23856 
So the Coſin. of 23 Deg. 3x Min. 9.96233 
To:the Tangent of 57 Deg. 48 Min. :omels 


Now the Complement hereof to 180 Deg. is 122 Deg. 12 Min. 
which is the'San's right Aſcenſion in o Deg, &. 


point” =. 
The work is the ſame as 1n the firſt Example, therefore to the 
Arch found 27 Deg. 53 Min. I add a Semicircle or 180 Deg, 


and the Sum 07 30G 53 Man. 1s the right Aſcenſion of the 
r 


We 


Sun ſought, in point of Scorpio. 
IV. Suppoſe the Sun 1n'=, 60 Deg. from the EquinoQiial 
point... 
| The Operation is the fame with the Second Example, where- 
fore Subſtract the Arch found 57 Deg. 48 Min. from the whole 
Circle 360 Degrees, and there will remain 302 Deg. 12 Min. 
which is the Sun's right Aſcenſion in the firſt point of Aquarie. 


PROB. 


III. Suppoſe the Sun in m 30 Deg. from the Equino&tial | 


| 
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P R O B. II: 


The Elevation of the Pole and Declination of the Sun being given, 
to find the Aſcenſional difference. ; 


HE Aſcenſional difference is the quantity or difference be- 
| tween the Aſcenſion of any point of the Ec/zpric in a right 
_ and the Aſcenſion of the ſame point in an oblique 

Sphere. : 

In this Diagram, let AGEYV re- 
preſent the Meridian, E M Sth Ho- 
rizon, G M V the Equator, A T the 
Pole's Elevation, B C the Sun's Decli- 
nation, BD an Arch of the Eclptic, 
D C the right Aſcenſion, M B the 
Amplitude of his Riſing and Setting , 
M C the Aſcenſional difference. W here- 
fore in the reftangled Spherical FTrian- 
gle BCM are known, (1.) The Angle BM C the Comple- 
ment of the Pole's Elevation, 37 deg. 3o min. (2.) The Sun's 
Declination B C 11'deg. 3o min, Hence to find the Aſcenſional 
difference M C, I fay, 


As the Radius, go Deg. I 0.00000 
To the Contangent of B M C, 37 Dag 30 Min. 10.11502| , 

So the Tangent of B C, 11 Deg. 3o Min. Cr0kes 
To the Sine of M C, 15 Deg. 22 Min. 9.42348 


ROATTF 


\ [The Saws Right Aſcenſion, and his Aſcenſional difference being given 
to find his oblique edi and Deſcenſion. 


O perform this, you muft obſerve the two following 
Rules. 

x. If the Sun's Declination be North, you muſt Subſtraft the 
- | Aſcenſional difference from the right Afcenfion, and the refidue 
' | will be the oblique Aſcenfion, but if you add them together, the 
fum will be the oblique Deſcenſion. 

2. If his Declination be South, add the Aſcenſional difference 
and right Aſcenſion together, the ſum will be the oblique Aſcens| 
ſion; but if you make SubſtraQion, the Remainder will be the 
oblique Deſcenſion. * | | 
EXAMPLE. 


Suppoſe the Sun be in the firſt point of Tawres, his right Aſcen-| 
fion (by the ſecond Problem) is 27 Deg. 53 Min. and his Af- 
cenſional difference (by the third) is 15 Deg. 22 Min. There-| 
fore (according to the firſt Rule, becauſe his Declination is N "ay ) 

the 


— D— — — 
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the difference of them, 12 Deg. 3x Min. is the Sun's oblique AL 
cenſion, and the ſum of them 43 Deg. x 5 Min. is his oblique Def- 
cenſ1on. OF 


jd PÞROB. V. 


To find the Time "of the Sun's Riſing and Setting, with the length | 


of the: Day and Night. 


Ind the Aſcenſional difference by the 3d Problem, which 

convert into Time, allowing 4 Min. of an Hour for every 

ree, and 4 Seconds for every Minute, and the ſum of Hours | 
and Min. ſo fr, is the difference of his Riſing or Setting, 

before, or after, the Hour of Six. Therefore when the Sun is 

in the Northern Signs, add the fame to Six, and the Aggregate 


—_ 


|is the Semidiurnal Arch, or Time of the Sun's Setting ; but it he| 


be in the Southern Signs, make Subſtraction. 
Thas in the former Example : 
'The Sun being in o Deg. of T. aur us, having 11 Deg. 3o Min 


| North Declination, his Aicenſional difference is found by the 3d 


Problem, 15 Deg. 22 Min. which converted into time, (as is]. 
above ſhewed) maketh x Hour, 1 Min. 28 Sec. and becauſe the 
Sun is-in.a Northern Sign, I add the fame to Six Hours, and the 
ſum.7 Hours, 1 Min, 28 Sec. is the time-of the Sun's Setting, 
when he enters T aur, in the Latitude of 52 Degrees and an half; 
whence it follows, thac he riſeth at 4 a Clock, 58- Min. and 32 
Sec. that the length of the day is 14 Hours, 2 Min. 56 Sec. 
and the length of the N ight 9 Hours, 57 Min. 4 Sec. 


— 


PROB. VL 


The Elevation of the Pole, and Declination of the Sun beings given, 
to find his Amplitude of Riſing and Setting. | 


N the right Angled Spherical Triangle B C M of the 3d 
Problem, having the Angle B M C the height of the Equa- 
tor, 37 Deg.:30 Min. and B C the Sun's Declination in o Deg, 
= & ; 11 Deg. 3o Min. his Amplitude M B may be thus 
ound : | 


As the Sine of BM C, 37 Deg. 3o Min. 78 
To the Radis, go Deg. ” | _ 
So the Sine of B C, 11 Deg. 3o Min. 9.29996 


To the Sine of MB, 19 Deg, 8 Min. 9.51551 


PROB. 


| 


jSun to be in-o Deg. x , having North Declination 11 Deg. 


\ 
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P-R O B. VII. 
The. Elevation of the Pole, and Declination of the Sun being given, 
to find-the juſt quantity of 'Twilight. 


-ſent the-Meridian, G A H the Ho- b 
rizon, L the, Zenith of the -Place, M K 
theNadir, R A K the Equator,. P the ik” 
Narth ' Pole, O the: Sun's Place in the 0—[A H 
Summer, 'X. O. the Depreſſion of the "3. FE: 


N'this Diagram, let LG M K repre- ; 


Sun under the Horizon, 18 Deg. when 
the day-light ..1s firſt .of all faid to |; 
break forth, ; 

' Now let us ſuppoſe, in the Latitude of 52. Deg, andaa half, the 


30 Min., we ſhall then have in the Triangle OP L all the ſides 
given, to find the Angle LP O, therefore, work thus : 
.i. FP O 782 3o' Com. -of © Decl. S. 9.99119 
Sides) p L 37 3o Com. of the Elev. S. 258445 FAdd. 


Cr nrnnnn———_ —— — 


Difference AI O 19.77 564-1 
Baſe L O 180 O 20.00000=...9 


Sum 149 o Semifum 74? 30 9.98391 
Diff. 67 o Semidift. 73 Zo 0.24189 FAA. 


19.72580-...3 
Arch Correſpondent 7o Deg. 46 Min. 19.95016-.--4 
, The half 9.97508 


Whoſe double 141. 32 is the Angle L Þ O, which converted 
into Time, maketh 9g Hours, 26 Min. 8 Sec. which is the time 
of Twilight, or Day-light ending, when the Sun enters Taurms, 
in the North Latitude of 52 Degrees and an halt. 

But if it. be required to. find the time of Twilight, when 
the Sun hath South Declination, then Subſtract the quantity of 
the Sun's Depreſſion under the Horizon, 15 Deg. from the Qua- 
drant go Deg. and there .will remain the diſtance of the Sun 
from the Nadir 72 Deg. -which done, the Operation will (in 
a manner) be the ſame as before. 


EXAMPLE. 


Let us ſuppoſe the Sun be in the oppoſite 
point to the former, viz. 1n-o Deg.' m, 
having South Declination 11 Deg. 30 
Min. wherefore in the Triangle Z X M 
we have given, (1.) Z X the Comple- 
ment of the Sun's Declination 78 Deg. 
20 Min. (2.) X M the diſtance of the 


Sun . from the Nadir, 72 Deg. (3) ZM 
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|| the Complement of the Elevation, 37 Deg. zo Min. hence to | 
find the Angle, X Z M the work will ſtand thus : 


; Z X 7892 3o' Com. © Decl. S. 9:99119 
SidesJ 77 M 37 3o Com. Elevat. S. G.7 44; FAdd. 


Difference 41 O I 9.77 564=---I 
Baſe X M 72 O | 20.00000-—--2 
Sum 11} o Semi. 562 3o' 9.92110 
Diffe. 3x , o Semi. 15 30 9.42690 A—_—_ 
19.34800--—3 


Les - 54 
The Correſp. Arch, 372 40'. The half 9.78618 


Whoſe Double 75 Deg. 20 Min. is the Angle M Z X, which 
in Time is 5 Hours, 1 Min. 20 Sec. for the Time of Day-break, | 
when the Sun enters m1, in the Latitude of 52 Deg. and an hal. 


PROB. VIL 


- 


The Latitude of the Place, and the Sun's Declination being' given, 
to find the 'Time when he will be Eaſt or Weſt. 


N this Diagram, let ABCD 

A repreſent the Meridian, F G 

= H the EquinoCQtial, B D the Horizon, 
34 HN K an Arch of the Sun's Me- 
F DW F ridian, A Z C the vertical Circle 
l P\/ X * of the Eaſt and. Weſt Points, E N 
B 50 17-]> M a Parallel of Declination ; and 
4 7” /M Hhftly, the an_ AHN, an Arch 
© ial; F Pis the term 


ka 


G Ofthe Equino 

5 delired. 
- ' L et us ſuppoſe the Sun in o Ge- 
| c mini, having North Declination, 
20 Deg. 13 Min. and it's required to find the time when he 
will be due Eaſt or Weſt in the Latitude of 52 Deg. and an half. 
Therefore in the  Compleme Spherical 'Triangle A H N are 


given, (1.) A H: the Complement of the Pole's Elevation, . 37 | 
Deg. 3oMin. (2.) H N the Complement of the Sun's Declination, 
69 Deg. 47 Min. then I fay 


As the Radius | I 0.00000 
To the Cotangent of H N 69 Deg. 47 Min. 9.56615 
So the Tangent of A H 37 Deg. 3o Min. 9.88498 


To the Sine of A H N 73 Deg. 35 Min. 9.45113 


Which reduced into Time, giveth 4 Hours 54 Min. 20 Sec. | 
at which moment in the Afternoon, the Sun will be due Weſt; 
and Taſtly,if you ſubſtra&t the Hours andMin. thus found from 1 2, 


there 


\ 


WU OI a MA * 


| [there remaineth 7 Hours, 5 Min. 
| the Morning when he is due Eaſt, 


FEMOEA T5 


|'The Elevation of the Pole, and Declination of the Sun being given, 
© ro find the Sun's Altitude when he cometh to be due-Faſft or Weſt... 


N the former Diagram, the Sur's-Altitude-when he is due- 
Eaſt or Welt, is ſhewed by the Arch N Z, wheretore in the 
riangle Z Q N we havegiven, (1:) The Sun's Declination in 
o I, 20 Deg. 13 Min. (2.) The Angle of the Pole's Elevation, 
|N:/ZQ,. 52 Deg. 3o Min. hence to .find his \Altitude Z, N, 


11 fay, | 0 
| AstheSineof the Angle Q ZN, 52 Deg. 30 Min. 9.89946 | ; 
To the Radius, go Deg. ' 10,00000 F 


So the Sine of the © Dech. ON, 20 Deg. 13 Min. 9.53854 
To the Sine of his Altitude Z, N, 25. Deg..49 Min. 9.63908 
| 


od $4 Þ © "= 


The Elevation of the Pole, and Declination of the Sun being given, 
to find the Sun's Altitude at the Hour of Six. vat 


N the Diagram of the 8th Problem, we have: known, in 
the Triangle A IH, (1.)'T he Complement of the Pole's Ele-: 
vation A H 37 Deg. 3o: Min. (2.) The Complement of the Sun's 
Declination H I 69 Deg. 47 Min. Heace the Hypothenuſe A 1 
is inquired, therefore I fay, | 90] | 


As the Radius, go Deg. | I 0.00000 
To the Coſine of H I, 69 Deg. 47 Min. 9.535 54 
So the Coline of; A H, 37 Deg. 3o Man. 9.89945 
To the Cofineof AI, 74 Deg. 5 Min. 9.43800 


Whoſe Complement I O, 15 Deg. 55 Min. is the Sun's Alti-: 
tude at the Hour of Six, when he enters Gemzxz, in the Latitude 
of 52 Deg. andan half. ' 


| | 
FEEDS 23h | 


The Latitude of the Place, and Declination of the Sun being given, | 
| to find the Sun's Azimuth at the Hour of Six. 


N the right Angled Spherical Triangle A H-I of the laſt |: 
| Diagram, we. have known, (1.) A H the Complement of} 
the Pole's Elevations 37- Deg. 3o Min. (2.) H I the Complement] 
of the Sun's Declination 69..Deg. 47 Min. Hence to hnd' the | 
| Azimuth of the Sug at the Hour of Six, repreſented by the An-| 


TL 1i1 As| 


The 


As the Radius, go Deg. I0.00000 


To the Sine o - 1 37 Deg. 3o Min. _ 9.78445 
So the Cotangent of I 69 Deg. 47 Min. ba 9.56615 
To the Cotangent of H A I, 957 Deg: 22 Min. 1 35060 


1 Which is the Azimuth of the Sun from the North part « of the 
1 Meridian, at the Hour of Six, when he enters Gemizz, in the 
| North Latitude of 52 Degrees and an halt. 


PROB. XIL 
The Elevation of the Pole, the Declination of the Sun, and his Di- 


ſtance from the Meridian being eiven, to find the Sun's Attitude 


at any time aſſigned. 
In this Problem are Three Caſes. 


Firſt, If the Sun be in the firſt Point of Aries or Libra. 


| FN this Diagram, let PMR repreſent the Meridian, A ZO 
the Equator, M Z R the Horizon, 

the place of the Sun, A H his diſtance 

from the Meridian, which (for Example 

ſake) let us here ſuppoſe to be two Hours, 

or 30 Degrees. 


Wherefore in the Triangle P A H, we REES + 
have m—_— n, (1.) AP the diſtance of the 0 
from the Equator, equal to the 
Pol s Elevation, 52 Deg. 3o Minutes. 


1/2.) AH the diſtance of the Sun from 
= Meridian, 30 Deg. Hence to find the Sun's Altitude L H, 
Y> 


As the Radius, go Deg. ' 10,00000 
To the Coſine of A H, 3o Deg. 9.93753 
So the Coſine of A P, 52 Deg. 3o Min. 9.7844 


To the Cofine of P H, $58 Deg. 11 Min. 9.7219 


Whoſe Complement L H, 3x Deg. 49 Min. is the Sun's Al- 
titude required, 


Secondly, When the Sun is in the North Signs, Y, &, 1, 
A MW. 


In the Diagram annexed, let GL ZR repreſent the Meri. 


LER the Horizon, G the Zenith, B H D a Paraltel of the 
Sun's Declination, F H O the Meridian of; the Sun, B HBFH 
| the diſtance of the Sun from the Meridian of the 'place, OH 


the 


OE COS "0 


| 
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dian, A E C the EquinoQtial, F the North Pole of the World, 


— 


ee EE es 


efbendrs 


| the Sun's Declination North, G F the 


| 
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Complement of the Pole's Elevation. 
Let it be required to find the Sun's 
Altitude at 9g of the Clock before Noon, 
when he enters Gemini, in the North 
Latitude of 52 Deg. 3o Min. where- 
fore in the Friangl, FE GH we have 
known, (1,) G F the Complement of 
the Pole's Elevation, 37 Deg. 3o Min. 
(2.)-F H the Complement of the Sun's Declination, 69 Deg. 
47 Min. (3.) The comprehended Angle G ÞF H, thediſtance of 
the Sun from the Meredian 3o Deg. Hence to find G H, and 


conſequently the Sun's Altitude N H, I fay, 


(1.) 
As the Radius, go Deg. I0.00000 
To the Tangent of F G, '37 Deg. 3o Min. 9.88498 
So the Coline of the Angle G FH, 3o Deg, 9.93753 


To the Tangent of F K, 33 Deg. 36 Min. 9.82251 


From the Complement of the Sun's Declination F H, 69 Deg. 


147 Min. Subſtratt F K, 33 Deg. 36 Min. there remains K H, 


36 Deg. 11 Min. 


(2.) | 
As the Coſine of F K, 33 Deg. 36 Min. 9.92060 
To the Cofine of G F, 37 Deg. 3o Min. 9.89946 
So the Coſine of KH, 36 Deg. 11 Min. 9.90694 
19.80640 
To the Cofine of G H, 39 Deg. 45 Min. 9.88580 


Whoſe Complement N H, 50 Deg. 15 Min. 1isthe Sun's Alti- 
tude above the Horizon, at 10a Clock in the Morning, or at 2 in 
the Afternoon, when he enters Gemzzi, in the Latitude of 52 
Deg. and an halt, North. 


o 


WV, 7, YE, 


Suppoſe the Sun in the Winter Seaſon be in the oppoſite Point 
to the former, having Southern Declina- pe 


tion, 20 Deg. 13 Min. and be alſo diſtant "+ hi IH 
from the Meridian 3o Deg. theretore in Fa 
this Diagram, we have given, in the ob- ,, 
lIique-angled "Triangle G F H (1.) F Gas -7 
before, 37 Deg. 3o Min. (2.) F H 110 
Deg. 13 Min. the ſum of the Quadrant 
added to the Sun's Declination, (3.) The 
Angle G F H, 3o Deg. Hence to tind the Z 
Sun's Altitude N F, 1 fay, as before. 

| Tii 2 (1.) AS 


————— 


Thirdly, Whez the Sun is ia the Southern Sins, =, m, Tt, 


| 
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| (1.) 
As the Radius, go Deg. 

To the Tangent of F G, 37 Deg. 3o Min. - 9.88495 : 
So the Coſine of the Angle G F H, 3o Deg. 9.93753 

To the Tangent of F K,z3 Deg. 36Min. as befare 9.82251 


From the Arch F H, 110 Deg. 13 Min. ſubſtratt the Arch 
F K, 33 Deg. 36 Min. and there reſts K H, 76.Deg. 37 Min. 


I 0,00000 


2) 
As the Coſine of F K, 33 Deg. 36 Min. 


| $-22000 | 
To the Cofine of G F, 37 Deg. 3o Min. 9.89946 
So the Cofine of K H, 76 Deg. 37 Min. 9.36448 | 
| | 19.2394 
To the Coſine of G H, 77 Deg. 16 Min. 9.43343 


Now the Complement of G H is N H, 12 Deg. 44 Min. 
which 15 the Sun's Altitude required. 


P R O B, XIIL. 


The Sun's Altitude, his Diſtance from the Meridian, and Declina- 
tion being g1ven, to find his Azimuth. 


N the oblique-angled Spherical Triangle G. F H of the 2d Di- 

agram of the laſt Problem, we have known, (1.) G H the 
Complement of the Sun's Altitude, 39 Deg. 45 Min. (2.) The 
Angle G F H the diſtance of the Sun trom the Meridian, 3o Deg, 
(3.) F H the Complement of the Sun's Declination, 69 Deg. 


47 Min. Then to find the Sun's Azimuth, I work thus : 


As the Sine of GH, 39 Deg. 45 Min. 9.80580 
To the Sine of the Angle G FH, 3o Deg. 9.69897 
So the Sine of F H, 69 Deg. 47 Man. 9.97238 
9.67135 


To the Sine of F G H, the Sun's Azimuth,47 D. 12M. 9.86555 


P R O B. XIV. 


The Pole's Elevation, with the Sun's Altitude and Declination given, 


to find the Sun's Azimuth. 


N the oblique-angled Triangle GH F of the 12th Problem, 
Second Example, the Complement of the Sun's Altitude G H 

is 39 Deg. 45 Min. the Complement of the Sun's Declination 
F H 69 Deg. 47 Min. and the Complement of the Pole's Ele- 


vation G F, 37 BRagggo Min. which known you may frame your 
Operation thus : 


| 


Sides | 


—  — — 


” IE. _ 


| which 1s the Sun's Azimuth as 
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34.1 


&1..F4GH 39 Deg. 45 Min. g. 80580 
Sides).GF 37 @ 30 9-78 $4455 dd 
"6 "* | 
Difference 2 I5 19.59025-----1 
Baſe FH +. i 4 | 20.00000-=-m-2 | 
Sum 72 2 Semi, 369 In 4 9. 16939 
Difference 67 3 2Semi. 33 a6 9.7449 4; Add 
I 9.5143 2---=-3 
19.92407----4 
The Correlp, Arch 662 to half 24' 9.96203 


Whoſe double 132 Deg. 45. Min. is the Angle F G H, now 
the Complement thereof. 47 _ g 2 Min is the Angle BGH 
efore. 


The End of the Second Part. 


”_— _—_— —  —_—_—_— v _ a bd. 
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THE 
Art of Surveying. 


BOOK. VIL 


—— 
— 


FAM L 


INI AKOHUuTLLION, 


E now proceed to give our Surveyor ſome Problems 

of Horologiooraphy, ſhewing how to Calculate and 

Deſcribe the Horizontal, and all forts of Mural 

Sun-Dials, whether Dire or Dechiping: And 

(though it is not our intention in this place to Treat of the whole 

Art of Dialling, yet) we ſhall ſhew him, how he may deſcribe 

the moſt uſual forts, which are the Horizontal, the dire&t North 

and South, and the Eaſt and Weſt Plans, together with the erect 
North and South Plans, declining Eaſt and Welt to any Decli- 

nation given, according to the ProjeCtion of the Sphere. | 


tA. 


I” 


3 Y:8 W- 
To Deſcribe the Horizontal Dial. 


Irſt we ſhall begin: with the Horizontal, which is ſuch a 
Plane, as 1s Parallel to the Horizontal Circle of the Sphere, 
whoſe Poles lie direQtly in the Zenith and Nadir of the place of 
your Habitation. | 
Before we come to the Calculation of the Hour-diſtances, 
draw the Meridian Line C A B, and croſs the ſame with the 
Line D E, at right Angles, in the Point A, which InterſeQion 
muſt be the Centre of your Dial, and the Line ſo drawn, viz. 
D E s th& Six a Clock-Line, theg to draw the other Hour- 
Lines, fay, 


bo —_—_— 


As the Radius, is to the Sine of the Pole*s Elevation ; 
| __ So15 the Tangent of the Hour-Lines at the Pole, 
To the Tangent of the diſtance of the Hour from the Meridian, 
Let the Queſtion be to Supputate the diſtance of the Eleven, 
or One a Clock Hour from the Meridian in the Latitude of 52 
Deg. and 3o Min. therefore according to the former Analogy, it 
| may thus be Reſolved. 


| Radiws go Deg. 1'0.00000 
; Sine of the Poſe's Elevation, 52 Deg. 3o Min. 9.89946 
| Tangent of the EquinoCtial diſtance of One Hour from the 
Meridian 15 Deg. 9.42805 
Tangent of the Hour from the Meridian, 12 deg. 9.32751 
After this manner may you find the diſtance of 2 and 10 of 
the Clock, and of 3 and 9 of the Clock, and fo of the reſt ; 


Clock is 15 Deg, of” 2 a Clock 3o Deg. of 3 a Clock 45 Deg. 
Ida Clock 60 Deg. of 5 a o ck 75 Deg, as 1n the following 
Table. 


The diſtance of the Hour-Lines from the Meridian being now 
. | found, you may project them into the former Scheme thus. 


Take with your Compaſſes 60 —r—: 


Deg. from a Line of Chords, and | Fxgurs | E492 | Hour | 
wich the ſame Extent, ſetting one T diſtanc. | Arches. 
- | Foot in the Centre A, with the TY | 

other deſcribe the Circle D O'E, jo _ " Ba n 
which done, take from the ſame 6 v5 .0 » o 
Scale of Chords, all the Hour-di- | _+:*: WH g 3 | 
ſtances, and placing one foot of | ; 3 4 E225 0 
your Compaſſes in O, (where the 4 Jy 93 | "= | 
Circle Interſets the Meridian) . | 21 75 7 

with the other ſet out the Hour *} JE. £ 


diſtances before found by Calcula» 


only you are to remember, that the Equinoctial diſtance of 1 a- 
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tion, both ways upon the Circle D O E, then drawing ftreight 
Lines from the Center A,. to thoſe Pricks in the Circle, you ſhall | 
have the true Hour-lines defired. | 

Laſtly, From the faid Line of Chords, take the Pole's Eleva- 
tion, 52 Deg. 3o Min. and ſet it from O to P, drawing the Prickt 
Line A P H, which ſhall repreſent the upper edge, or height | 
of the Style; ſo will Z A H be the true. Pattern of the Cock, 


'Oor Gnomon of your Dial, which erect at right Angles over the 
12 a Clock Line, and fo is your Dial finiſhed. 


FT RYU I 
To deſcribe the Ereft, Dire North or South Dial. 


He making of this differs very little from the Horizontal, 

only there in the Calculative part, you took the Pole's Ele- 

vation, but here you muſt take its Complement, and inſert only 
12 Hours, as will appear by the following Figure. - 


Let the Queſtion again be to Calculate the diſtance of 11, or 
1 a Clock from the Meridian, in the faid Latitude of 52 D. 3o Min. 


7 


| 
* [04 4: $-17 k 'T' 4k 2 


| The Calculation. 
As the Radius, go Deg.  10,00000 
To theCoſfine of the Pole's Elevation, 529 3o' 9.78445 
So the Tangent of the diſtance of one Hour from the Meri- 
dian, 15 Deg, 9.42805 | 
 Tothe Tang. ofthe Hour Archfrom 14, 99 16' 9.21250 


-| According to the like Order are the reſt of the Hour Arches 
| found, as in the Table: 


s The 


————— 


w——_.. 


| 


1 
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To Deſcribe the direct hs or Weſt Dial. 


ealte, and fitting all Capacities. 


/ 


[ 


Let the Subfl ylar Line cohich & ſtands in' nth 
an Angle therewith, equal to the Latitude of 


Clock Line. Next upon C, as a Centre, 


. K k k 


th —Tc. w_ Gy ATTY 
m_ 5 


The diſtance of the Hour-Lines p—_— 
from the 12 a Clock Line being | 14,7; | Equin. | Hour 
now found, you muſt Proje&t them diſtanc. | Arches, |- 
into the Dia x7bon the ſame man- Ry 
| ner, as we ſhewed in the Hori- = IS 1: BL9 p 
zontal, only for the height of the |” 7175 © 9 7 
| Style, you are to take the Com- | *2 73% ©79 22] 
| hnne of the Pole's Elevation , : 3 #4 bd © p $74 
37 Deg. 30 Min. and then work — pb & 
as before, as you may ſee by the . 2 8... of 
Diagram. o9.- OIFS © 
TROMK I 


Irſt FROG. the Horizontal Line of the Plane A B, and this 
Dial may moſt exaQtly be projefted by a Line of Natural 
| Langents, bur we ſhall here give you that way which is more 


he Lite ©) mak 


ſo that it may point exaQtly to the Pole of the Wor Id ; 'then from: 
the point C, draw the Line HC K, ar right Angles to the 6 a| 


Who 
Radius ſhall be equal to mg Se met <2 
off from O to E, E, from Þ 19 "to' , and{frow 


ES. - 
A CO TEE WIA I ee CET CUNNTI nn —_ 


3x, * 
= h 
-n jm % : A 


” 


b 


"4 
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ito K. Laſtly, Laya Rular from P to D, and it will Interſect | 
' the-Line H K:jn the point R, where. make a prick. for the 7 a 

Clock Line. '' Agaih, Lay the Rular from Þ to E, and you ſhall 

+ find it td cut'the Line HK in S for the 8 a Clock, Line, The 
'9 a Clock Line is at the point F, the 10 a Clock Line at the point 


OP. 


-| of the Plane. Laſtly, "The diſtance of theſe two pricks in the 


G; and the 11 a Clock Line at the point K ; then from every 


| Make the Hour-Lines of 5 and 4 in the morning, as far diſtant 
from the Subſtyle towards the Left-Hand, as the Lines of 7 and 
'$ are towards the Right, and then is your Dtal compleatly 6-1 
'niſhed ; only remember to ſet your Gnomon erect over the Line 


PROB. Iv. 


To find the Declination. of a Plane. 


— 


FT F the Plane whereon you are to make your . Dial, behold 
neither the Eaſt, Weſt, North or South Points of the World, 

ut Decline therefrom, then it will be neceſſary to ſhew how 

|to find the Declination thereof, which may be obtained ſeveral 
ways, both by the aſſiſtance of Inſtruments, and: other ways. 
Firſt, If you have no Inſtrument, you may take a plain Board, 
having one ftreight ſide, which apply to the Wall where you 
intend. to ſet your Dial, where fix it Horizontal, as near as you 
can ; then about the middle thereof ſet one foot of your Com- 
paſſes, and deſcribe a Circle, in the Centre whereof ere& a 
Wyre of a.convenient length, which done, obſerve in the fore- 
noon, when the end of the ſhadow thereof toucheth the faid 
Circle, and there make a prick; and in the afternoon, when 
the ſhadow of the top of the Wyre returneth to the ſame Circle 
agaih, make another prick therein, then with your Compaſſes 
meaſure the middle between theſe two pricks, and there make a 
mark ; then from the Wyre, or Centre, to that mark, draw a 
ſtreight Line, which ſhall repreſent the Meridian. Next from 
the Wyre extend another Line through the Circumference of the 
faid Circle, to make right Angles upon the Plane, or ftreight 
edge of your board, which Line may be called the Axis or Pole 


Circumference of the Circle , is the true Declination of the 


or South, by ocular Inſpection only. 


—— 


EXAMPLE. 
Let SN. DE repreſent the face of the Plane, whereon I'am 


'of 6, and you ſhall have fix of the 'Hour-Lines inſerted. Laſtly, 


Plane, which you may know at firſt ſight, whether it be North | 


to. make my Dial, to, which I apply the ſtreight edge of the | 


| of the ſaid points draw Lines parallel to'the ſubſtyle, or Hour-Line | 


board 


_ i. 
mm — 


CI 
Oe. 
oY - "X 
OY & * 
F. - 
« 
—_— 5 Ie. MU ONES SEE Irde 4 yp. 
a F f 
— . 
bk. 
” 

» - 
* 
- » & 

— 
AS 

- Jo 
. 
m 
" A. 
£>.% 
= 
=— 


mm m—_——_—_—_ —_———— a I. - 


|ſet one foot of my Compaſſes, 
| _ with the other TOs to 


[1 deſcribe the Circte ZBHC, 


— _- = 


. - 
_ = 


|fhadow of the top of the Wyre, 

|toutheth the Circle in the Forenoon, at the point B, where I 
| make a little mark. Likewiſe I obſerve in the Afternoon, that 
41t toucketh #he ſaid Circle in the point C, then I meafure their 


: 
Fl 
f! 


" 
IS 4 am_—_— Ie. —_— 


- - —— 


- *. ” S. mY v 
_—_ WW EY _ . 
< eter rn 
. 
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board D E, as in this Figttre. | SAG 
Thea about the middte of the 
board DEV Q, wiz. at A, 1 


oDeg.upon my Line of Chords) 
inthe Centre wheteof A, I ere 
a Wyre, as AO; which done, I 
fnd 'by Obſervation, that the 


_— with my-Compaſles, ahd ſet the half thereof from B or 
C toX, and drawing a Line with my Rular from A to X; we 
ſhall have the Meridian Line EA X _— RE, , 
. Laſtly, Opening my Compa take the diſtance Z X, whic 
SIS my Scale of Chords, and find the Arch thereof 18 


*” 


10 Min. atid ſo much'is the Declination of the Plane E D 

N 5S,\awhich'yoa mdy ſee by the Meridian Line K X, , is towards 
the Welt This then is a South Plane declining Weſt, 18 Deg. 
10 Min, 

Although this way of finding the Declination of a Plane, is 
mot caſte, yet becauſe it'requires Obſervation both in the fore= 
noon and afternoon, ſo that it cannot be effefted without ſome 
conſiderable time, I ſhall now ſhew you another way or two, 
how to perform the ſame at one Obſervation. | 


Otherwiſe, 


You may find the Declination of any Plane by the Sax's Azi- 
muth ; for, take his Altitude with a Quadrant, and by the laſt 
Problem of the:former Part, calculate his Azimuth ; at the fame 
inſtant, apply one edge of the Quadrant to the Plane, that the 
Limb thereof may be towards the Sun, then placing the Quadrant 
as near level as you can, -hold up a 'Thread and a Plummet, in 
ſuch wiſe, that the ſhadow of the Thread any fall upon the Cen- 
treand Limb of the Quadrant, then will the ſhadow ſhew upon 
the Limb how many Degrees the Sun 1s diſtant from that ſide of 
the Quadrant which repreſents the Axis, or Pole of the Plane, 
which may be called the diſtance of the Sun from the Pole of the; 
Plane. GredBes of 

Again, At the ſame inſtant obſerve the Sun's Altitude by your 
Quidrans, by which you may get his Azimuth from the Sourh 
point, as 15 faid before. Then to find the Declination, obſerve| 
the two following Rules. 


x, If the ſhadow fall between the fomth, and the Perpendicu- 
's 


me... ta... 


lar ſide of the Quadrant, that repreſents the Axis of the Plane, 
wt | Kkk2 then| 


— 
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[ AT Mme "then idd the diſtance of the Sun from the Pole Xx the Flane . and 


[ 


| of the Plane be 20 Deg. /and the Sun's Azimuth ;from the South 
| ſcribe the Circle B.P* CM, whereupon TI draw. the , Diameter 


which repreſents the Pole of the Plane. 
"Then with my. Compaſſes, I take-from 


| which done, .draw the Diameter S N” , TI. 
[and croſs it at right Angles with; the "YI" 


land W the Weſt. Now foraſmuch as 
| the Line of the ſhadow. of the Thread G A, falleth "EUELs\ P 


Y CIC 


| off the Sun's diſtance from the. Pole 


(diſtance, or diſtance of the Sun from 


Azitnuth together,_the ſum is. the Declination. of the | Plane, 
iche15-upon the fame Coaſt the Azimuth i 15,. as as for Example. wy 


AY "EXAMPLE I. 


| Pop us - Baſs the Horizontal diſtance of the Sin from the Pole 
42 Deg; Therefore from hence to find the Declination, -I'de- 

A C, repreſenting the Horizontal Line of the Plane,, and crofs 
It. at right Angles in the Centre A, with the Diameter MA P, 
the Scale of Chords, the Horizontal 
'the Pole of the Plane, 2o Deg. . and 


ſet it from P to G, and then fr wy; G 
to S' ſet off the Sun's Azimuth, 42 De 


Diameter E A.W, fo will S repreſent "D 
the South, N the North, E the Eaſt,  Þ WW. 


the- Pole of the Plain, andS the South point ; therefore accor- 
ding to the former Rule, I'add P G the Sun's diſtance from the 
Pole of the Plane 20 Deg, to G S the Sun's Azimuth, 42 Deg. 
and the ſum PS 62 Deg, is the -Declination re uired, which 1s 
towards the Weſt, as the Figure it ſelf ſheweth. 


2. If the ſhadow fall not between the South and the Axis of 
the Plane, then the difference of the diſtance and Azimuth is the 
Declination of the Plane ; and if the Azimuth be the greater of 
the two, the Plane declines to the ſame coaſt whereon the Azi- 
muth is; but if it be the lefſer,then the Plane declineth to the con- 
trary Coaſt to that whereon the Azimuth is, as you may ſee by 
this Example. 


*EXAMPLE 1. 


Admit the Sun's diſtance from the 
Pole of the Plane be taken in the after- 
noon 70 Deg, and the Sun's Azimuth 
from the South be then given, 44 Deg. 
Therefore, /as before, I draw the Cir- 
cle M C1 P B, and from P to H, I {et 


of the Plane 7o Deg. and, from H to 
S the Sun's Azimuth 44 Deg. now be- 


cauſe the South point Joch all between 


4 


—_ 


ae.” 


Enna _—_— 


'[P the Pole of the Plane, and H the diſtance of the Sun from the 


[may perceive- by the Figure. So that this is a South Plane de- 
|clining Eaſt 26 Dees " Ss 


| ig penrmed, yet in regard they cannot be effeted without the 


| find the Declination of any Plane by the Needle, whether the 
| Air be clear or not. | 


| Declination reckoned from the South. And if. you would know 
| the Coaſt, obſerve that if the Needle ſtand upon the Eaſt fide the 


| be 24 Deg. towards the Weſt, (ſuch was one of the Dials I lately 


| fore we can come to the Calculation of the Hour-diſtances, there 


1 The diſtance of the Subſtile from the Meridian ; ( 3:) The In- 
clination of the Meridian of the Plane to the. Meridian of the 


place. | 7 


p! 
To deſcribe the” North and South eret# Declining Dial, according to 


* 
= — 


/ by 


a  ...- 


_—_— 


YING. 


- 
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—— 
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Pole of the Plane ; therefore (according to the Rule). I ſubſtrat 
the Sun's Azimuth H S, 44 Deg. from H P the diſtance of the 
Sun from the Pole of the Plane, and there remaineth S P 26 

. the Declination defired ; which is towards the Eaſt, as you 


\ 


KNX PIE I 


Although the two former ways are exa&, if they are but wa- 


» 


help of the Sun, I ſhall therefore ſhew how you may ſpeedily 


Apply the North ſide of the Inſtrument, wherein the Needle is 


| placed unto the Wall,and hold it Horizontally, as near as you can, 
_ *| that the Needle may have free liberty to play to and tro, and 


when it ſtands, obſerve upon the Limb of the Chard, over which 
it moves, upon. what Degree the Needle ſtands, for that is the 


Meridian Line, then is the Declination of the Plane Weſt, bur if it 
ſtand on the Weft fide the Meridian Line, the Declination is Eaſt, 


according to the quantity thereof. 


PROB. V. 
its Declination Eaſt or Weſt; 


Dial, is to be ſought, as was ſhewed in the laſt Problem, 
which being attained, we ſhall come to- the Declination of the 
Daal it ſelf. 7 

Let us ſuppoſe the Elevation of the Pole to be 52 Deg. 40 Min. 
and the Declination of the Plane whereon I am to make my Dial, 


made for the Right Worſhipful Sir Eraſmus de 1a Fountain, at 
Kerby-Bellers in the County of Leiceſter) therefore, becauſe the 


Meridian, or Hour-Line of 12, (but if the Declination had been 
Eaſt, it ſhould have ſtood on the Weſt {ide thereof). But be- 


are three things to be known, (1.)-The Elevation" of the Pole 
aboye the Plane, commonl called the height: of the Style; (2.) 


Irſt the Declination of the Plane, whereon you intend your | 


Declination is Weſt, the Style muſt ſtand on the Eaſt fide the | 


The 
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{ation of the Hour-diſtances : But firſt we-are to confider, That: 


| {tract x5 Deg. from 29 Deg. x35 Mi. the Remainder will be 


The Calculation. . 
| | | ages 4 7, DO. 
As the Radius, 90 Deg. ; | | 10,00000- 
'To the Coſine of the Elevation, 529 4o'. 9.58259. 
So the Cofine of the Declinarion, 24 Deg. 9.96093. 
To the Height of the Style, 33®- 38 ' 9.74352 
(2.) 
' As the Radius, 9s Deg. 10.00090 | f 
To the Sine of the Declination, 24 Deg. 9.60931 . 
So the Cotangent of the Elevation, 529 40' 9.88236 


To the Tangent of the Subſtile's diſtance from 9.49167. 
the Meridian, 17? 14 Larry 


"HP (3) OPTI 
As the Radius, go Deg. 20.90600 ' 
To the Sine of the Pole's Elevation, 52 © :-46' 9.90044 | 
So the Cotangear of the Declination, 24 Deg. ny | 
 'FotheCotangent of the Inclination of the  : 10.25 v8 
Meridian, 29 Deg. x5 Man. CRHOEY 


Thele things thus tound, we ſhall next proceed-to the Catcy- 
the Angle between the Meridians was found 'to be 29 Deg; 15 
Min. and becauſe the Hour of One is diſtant from the Meridian, 
15 Deg. and the Hour of Two 3o Deg. therefore T conclude the|| 
Subſtile will fall between one a Clock and two; and if I Sub- 


14 Deg. 15 Min. the diſtance of the one a Clock-Line from the! 
Subſtile. | 


Again, 'The diſtance of two of the Clock from the Meridian, 
is zo Deg. from which'if I Subſtraft, 29 Deg. 15 Min. the: di-' 
ſtance of the two a Clock from the Subſtile, will be o Deg. 
45 Min. Theſe things being now known, the reſt 'of the Hours! 
are found by a continual addition of 15 Deg. forevery Hour, '(and' 
for every halt hour 7 Deg. 3o Min. &c.) as by the following! 
Table you may perceive. Laftly, To find the diſtance of each! 
Hour-Line' from the Subſtile, we ſhall give an Example for one! 
of the Clock, whoſe ang diſtance from /the- Subſtile, is" 
(as 1n the following Table) 14 Deg. and 15 Min. Io NLy 


| _ The Calcwulation, 0 < 
As the Radius, go Deg.  - 1000600. | 
_ To the Sine of the Height of the Stile, 332 38 . 9.94340 -| 
wh Tangent of the diſtance of one Hour, from. _. '; _ 


bſtile, 14 Deg. 15 Min. . . 9.40478 
7 F the Hour Arch from the 45, 4 


To the Tangent 0 
Subſtile, 3 Deg. 
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under ſhew. 
| Firſt, Draw the Horizontal- 


Figure) and from the moſt con- 
venient place thereof, as A ; let 
fall the Perpendicular A H, which 
ſhall repreſent the Meridian Line 
of the Plane. Then take 60 Deg. 
| [from a Line of Chords, and ma- 
king the Centre, draw the Semi- 
circle, B Z C. In this Circle 
from Q to Z. prick down the di- 
ſtance of the Subſtyle from the 
Meridian, which was found be- 
fore, 19 Deg. 14 Min. and from 
\ [the Subſtyle Z, in the ſame Cir- 

cle; I ſet off the height of the 
_ ]Style toO, 33 Deg. 38 Min. fo 
{ſhall Z A'O repreſent the Cock 
of the Dial. . Then 


Line B C, (as in the following 


ble, by which the Dial is moſt eaſily p 


After the ſame manner we have Calculated the followi 
rojetted, as we ſhall here- 


Ta- 


| 


| 


Hours 


Hour 
Arches, 


88 39 


a. 
42 

28 o 
17. 14 
FE 
Subſtile 
o 25 
8 53 
14 
37 


41 
22 


; 
B "Er 
| Aſ:-. 
16 | 
| | Q 
9 TEES EEL 
[-. 
Y _ 
I 0 IT I2 


SIT? 


| treight Lines from the 
ſhalfha 


from the ſame Scale of Chords, take off with 
your Compaſſes, the ſeveral Hour-diſtances, as they are ready Cal- 
culated in the Table, viz. 8 Deg. o Min. for 1 a Clock; 17 Deg. 
x4 Min. for 12 a Clock ; 28 Deg. 21 Man. for 11 a Clock, and}, 


Arn Erett Dial, Declining from the South, Weſtward 24 Degrees. 


ſo of the reſt, and prick them down from the Subſtyle, inthe | 
Circle B Q C, by help of your Line of Chords. Laſtly, Draw 
Centre A, to thoſe ſeveral Points, and you. 
vethe true Hour-Lines, which was deſired. 


PROPB. 


- 


The Calculation and Projettion of an Erett South Plane, declining 


IA 


take 


any Plane, by bare InſpeCtion. 


The Firſt thing to be found, is, The diftance of the Sub- 
ſtyle from the Meridia : Secondly, "The Elevation of the Pole 
above _the Plane, commonly known by the name of the Style's 
height : And Thirdly, The Plane's difference of Longitude, or 
Inclination of Meridians : The Calculation follows; 


As the Radius, 9o Deg. 


| | +,_ _ © 10,00000 
-© TotheSine of the Plane's Declinatiori, 8x Deg. 9.99461 
So the Cotangent of the Pole's Elevation, 529...40' - 9.88236. 


To the 


As the Radius, go Deg. 


| +, ,10.00000 

To the Coſine of the Pole's Elevation, fe , 40' 9.78279 
So the Coſine of the Planes Declination, 819 , 9.19433 
To the Sine of the Style's Height, 52 27' 8.97712 


As the Radius, go Deg. | I0.00000 
To the Sine of the Pole's Elevation, 522 4o' | 9.90044 
So the Cotangent of the Plane's Declination, 83:2 9.19971 
To the Cotangent of the Inclination of the 9.1001 5 


the | Subſtyle*s Diſtance, and ſet. it irom C to R, and draw the 

prickt Line A R for the Subſtyle ;. this done, Take from, the 
ale of Chords, 5 

fromthe Subſt 

and draw the | 


—_— 
CD 
- 


PROB; VI. 


Eaftward, 81 Degrees. 


Ceording to this Method, I ſhall here take, the Style may 
be ſo proportioned, by the Diſcretion of the Arrift, to fill 


L, For the Subſtyle's Diſtante. 


the Meridian, 372 . 
IL. For the Style's Height. 


Tangent of the Subſtyle's Diſtance from 9.87697 


III. Fe the Planes Difference of Longitude. 


Meridians, 822 , 49' 


Theſe things being found, Draw /a Perpendicular Line upon 
the Plain, ' as A B, and with 60 Degrees taken from a Scale. of 
Chords, iFrung ons Foot in A, - deſcribe the Arch C D; then 


in your Compaſſes, (from the fame Scale of Chords) 37 Deg. 


; 5 Deg. 27 Min. the Style's Height, and fer it 
C 
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in the Subſtyle,as at F and G, anddraw the two Contingent Lines, 
as M M and K K at right Angles with the Subſtyle ; then 


Y 


N 


| meaſure the Height of your augmented Style, in both the Con- 
tingent Lines, in Inches and Decimal parts, as from G to E, 
which I find to be 14 Inches, and from F to Z 1x Inches, 
which two numbers are to be made uſe of in the Calculation 
of the ſeveral Hour-diftances : Next, Conſidering the Inclination 
of Meridians was found, 82 D. 49 M. therefore allowing for 
every Hour 15 Deg. being the Angle at the Pole, ſo that I find 
the Subſtyle will fall between the Hours of 6 and 7 ; for if 1 
Subſtract 82 D. 49 M. from go Deg. (being 6 hours from the 


for the Diſtance of the 6 a Clock-Line from the Subſtyle, bong 


75 Deg. (the Angle at the Pole for the Hour of 7) from 82 Deg. 
49 M. the Remainder is 7 D. 49M. for the Angleat the Pole for 
| the Hour of 7 ; thus, having. theſe things, we ſhall proceed to 
Calculate the ſeveral Hour-diſtances from the Subſtyle , 
| which are to be ſet off from the Subſtyle in both the Contingent 
Lines, therefore two Arches muſt be Calculated for each Hour 
| by this Analogy. As the Radius to the Logarithm of the Style's 
Height in Inches, (in either of the Contingent Lines) fo the 
Tangent of the Angle at the Pole, to the Logarithm in Inches 


for that Hour-diſtance from the 9 AT i and fo for the _ 
: L in 


[_ 


- o - 5 
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ſo will the Style be augmented ; then make choice of two Points , 


Meridian, for 6 times 15 1s go) the Remainder is 7 D. 1x M.] 


the Angle at the Pole for that Hour ; ſo likewiſe if I Subſtratt: 


| 


| 


a... 
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in Inches and Parts, in' the other Contin nt Line for the ſame 
Hour, as ſhall here be demonſtrated in the 6 a Clock Line, be. 


Tadd 1 —P Deg. 1x Min. the Sum is 22© 11' for the 
0 


{ other ſide the Subſtyle be found, by uſing 7 2 49 the Angle at the 


| and by the fame Proportion find the Hour-Arch for's, an 


and the Work is finiſhed. 
| Theſe areall the ſeveral forts of Mural Dials that are properly 


| this Gnomical Science, I ſhall wholly recommend him to 'Mr. 


_— 


ing the firft Line on the upper fide the Subſtyle, whoſe Angle 
at the Pole was, found 7 D. 11 M. 


The Calculation in the Contingent K K. 


As the. Radius, go Oat: | I 0.00000 
To the Logarithm of theStyle's Height,11 Inch. 1.04139 
So the Tangent of 52 11'the Angle at the Pole. 9.10048 
To the.Logarithm of 1,33 Parts of an Inch, 0.14187 
[the Hour-Arch. 


The Calculation in the Contingent M M. 


As the Radius, go Deg. Pp I0.00000 
To the Log. of the Style's Height, 14 Inches. 1.14612 
S9 the Tangent of 5 © 11' the Angleat the Pole. 9.10048 
To the Log, of 1. ,3+ Inch. the Hour-Arch. 0.24660 


By this Analogy may all the reſt of the Hour-Lines be Calcu- 
lated by a continual Addition of 15 Deg. for every Hour ; for if 


Hour of 5 to be found by the ſame Analogy: Again, 15 Deg. 
added to 22 © 1T', is 37 © 11, from which Calculation the Hour- 
Line of 4 is found,in the ſame manner muſt the Hour-Lines on the 


Polefor the 7 a Clock-Line,which by the former Analogy will give 
the Hour-Arch for 7 a Clock, to which 7 2 49' add 1 ; Deg. 

1 ſo by 
the, continual Addition of 15 Deg. uſed by the ſame Analogy, Gil 
the reſt of the Hour-Arches be found, which may moſt ealily be 
projeted into the Dial from the ſeveral Calculations, by taking 


Subſtyle F'and G, upon their proper Contingent Lines, through 
the Plane, the Gnomon, (or Style) ſet direly over the Subſt yle, ; 


| 


affixed upon Buildings, which the Surveyor is very often put up-! 
on to do, but if he have a defire to make a further ronrel? 3h 


Leybourrs Dialling in Folio, where the Art is Treated of 
fully in all its parts, it being the only Piece in that Kind extant. 


the Hour-Arches in Inches and Parts, and placing them from thel 
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| to be divided into 1000 equal Parts, and being 
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PROB. VII. 


Perpendicularly upon plain level Ground, where the San doth ſhine, 
the Staff being divided into 10, 100, or 1000 Parts. 


-- which 1s Calculated by the Solution of a Plain ReQtangled. 
angle, according to the firſt Problem of the Third Book, for 
we have given, (1.) The length of the Staff CB 1000. (2.) The: 
Angle-of the Sun's Altitude, B A C, to find the Length of the 


T Problem may beſt be effefted by the following Table, 
r 


| 


Admit the Sun be in the firſt Point of Gemizz, and at two a 
Clock in the Afternoon, it is required to find the length of the 
Shadow of the Staff, By the 12th Prob. of the 2d Part of this Book, 
the Sun's Altitude is found, 15 D. 15 M. repreſented by the Angle 
B A C; which known, with the length of the Staff B C rooo, 
to find BA, I fay, | 


As the Radius, go Deg. T0.00000 
Tothe Cotang. of the Angle,B A C, 15 15' . 9.91996 

So the Length of the Staff, B C 1000. 3.00000 
To the Length of the Shadow, 832. 2.91996 


According to this Doctrine was the following Table compoſed, 
which I ſhall here Explain. 1 


Firſt, The Staff or Gnomon is here ſuppoſed 


{et upright, the Table will ſhew (according to 
the Sun's Place) how many ſuch Parts', the 
length of the Shadow thereof 1s to- contain, at 
any Hour of the Day. 

Secondly, If the Sta be divided into'xoo Parts, the Figures to- 
wards the Left Hand, ſhew the length of the Shadow; andthe 
laſt Figure, remaining towards the Right Hand, will tell you how 
much the Shadow is above ſo many even Parts, every 100 Part 
being divided into 10. ann, 3 yl ILSS 
Thirdly, But if the Staff be divided into 10 equal Parts, then the 
former Figure, or Figures towards the Left-Hand, ſhews how 
many of thoſe Parts the Shadow -of the' Staff will-yield at each 


Hour; and the two laſt Figures, towards the Right-Hand, being, 


much the Shadow is above ſo many eyen Parts, according to the 
Partition of every of thoſe 10 even Parts into r00, 


But if upon your Staff of 10 equal 'Parts,' you-Subdivide each 
part into 10 more ; then will the hir{t Figure of the Fraction, NEXt. 
after the prick or Comma, point out how-many of theſe Subdivi- 
ded Parts the Shadow ſhall contain, over- and' above the 'whole 


Parts towards the Left-Hand. But to illuſtrate, and make this| 


[To find the true Hour of the Day by the ſhadow of a' Staff eretted 


| diſtinguiſhed from the former by a prick or Comma, willſhew how |. 


| moreclear, I ſhall add the following Examples. | 
| |  SAIOOIIN —@ = ESE | 
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many parts the ſhadow thereof contains, which find out in the 
|Table rigfit againſt the Sun's place, and in the ſame Column over 
[ltad, you have the Hour of the Day. 


{Llere 


oy 


[thereof to contain $730 Parts, (thar is, three times the length of 
'.the Staff, and 130 


þ 


[fame in the ſeventh Column of the Table, under the Hours of 8 


| |had been 8 a Clock, but inthe Afternoon 4 a Clock. 


|| forrmer Figures diſtinguiſhed from the other two, towards the 
'| Right Hand, ſhew the length of the ſhadow, at the fame time, 


cn__ _—_ 


— 


- The Uſe of the following Table. 


Seck the place of the Sun in the firſt or ſecond Column,towards 
the LeftaHand ; and having divided your Staff into 10 equal Parts, 
(as before was taught) ſet it upright in ſome plain leyel place 
where the Sun doth ſhine, and then meaſure with your Staff, how 


I. Example, Where the Staff is divided into 1000 Equal Parts. 


Suppoſe that upon the 1oth of March, when the Sunenters Ares, 
ow Staff upon plain level Ground, and find the ſhadow 


arts more) therefore ſeeking in the Table for 
the number of the aid Parts, againft o Deg. of Y, I find the 


and 4 ; fo that if the Obſervation had been in the Forenoon, it 


I: Fxathple, Where the Staff is divided into 100 Equal Parts. 


But if your Staff be divided but into x00 Parts, and you find the 
ſhadow thereof to be 31 3 of the ſame Parts in length, ſeek out 
the famein the Table, (leaving out the laſt Figure towards the 
Right-Hand) and it giveth the Hour of the Day as before. 


III. Example, Where the Staff' is divided into to Equal Parts. 
Laſtly, If your Staff bedivided but into ro equal Parts, then the 


to be-31 whole Parts, and 3o Parts of a 100, or Em of 10; 
that' is, 3-times the length of my Staff, and one whole part, and 
{omething above a quarter of a part more. 


And if, according tothis Example, Thg ſame day I ſhould ſet 
up my Staff, and find the ſhadow thereof to contain 62 whole: 
Parts, 'and 67, which 15 about 3 of a part ; the Table will ſhew 
me, that *tis then 7 a Clock, if the Obſervation be in the Fore- 


{| the Night by the Moon, Planets, and Fixed Stars, when they are 


—_LG_— -— 
- _ - ——-, 


noon, or 5 it it be 1n the Afternoon, | 

But I need not add more here to Explain this matter, ſeeing 
| the Table of .it ſelf. 1s, ſo eafie, that what is already ſaid, may 
| ſuffice. -, And now. having ſhewed my Surveyor, how he may 
q find the juſt Hour of the day, at all times by the help of the 
| Sun: I ſhall here alſo ſhew him, how to find the true Hour of 


ſeen, after a molt conciſe way, bv Tables of Right and Oblique 
| Aſcenſions in Time, for that purpole. 
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or 1000 Equal Parts. 


A TABLE ſhewing the True Hour of the 
Day, by a Plain Staff, Divided into-10, 100, 


|. (Bet. No. II IO 9 8 

WH7 Aft.N 0. | whe I 2 3 | 4 

is oo &| 5.54 _ 7.50 9.88 | I 3.49 
2515 | $57] 6.08| 7.54] 9.92} 13.54 
20| 10 5.62 "ol 7.59] 9.98 13.01 
I I5 G. 251 7-70 IO,12 I3.03 
by. 20 | bg 6.39 "86 10.30 | 14.08 
s|25 | 6.09] 6.60] 8.08 | 10.56| 14.41 

| Ig; — 

In olo a| 6.32| 6.83| 8.32] 10.84 | 14.81 
2615 © 6.601 | 7.12 8.63 | II.21| 15.32 


20 | 10 6.92| 7.44 | 58.98| 11.61| 15.91 
15| 15 7.30 = 9.381 12.12] 16.63 
ro | 20 7.71 8.23| 9.63 | 12.67| 17.43 

e| 25 8.10 |  8,72| 10.36 13-33 | 18.40 


5 olo m| 8.89] 9.23 | 10.93] 14.04| 19.46 
2515 9.27 | 9.83 | 11.59 | 14.88 | 20.76 
>0| 10 9.88 | 10.46 | 12.31 | 15.80 | 22.25 
15] 175 | 10.57 11.18 | 13.12 16.87 | 24.00 
rol 20 | 11.32| 11.96 he I 8.06 


525 [22-14 12.82 | 15.01\ 19.43 


2515 14.01| 14.78| 17.35] 22.73! 34.72 
20 | 10 I 5,09 I 5.92 18.73 24.75 

16 [15 |16.26|17.18| 20.26 | 27.08 | 44.I1 
10] 20 | 17-57 18.56 | 21.09 
& | 25, | 18.95 20.06 | 23.88 | 32.90| 59.23 
n_O 


x o!o n| 20.52 | 21.74 26.07 | 36.64 | 70.85 


25 | 30-051 32.14 | 40.50 | ' 66.78 


| 


2X oj©0 TT, 32-I0 34.61 44.04 76.00 828.43 
2515 34-08 | 36.81 | 47.62 86.32 


201 10 | 3-06 29.14 | 51.09 97-18| 


zl 15 | 37:63j 40.87 | 54.15 ; 107.97 
ro| 20 |39.09|42.52| 56.58 | 117.25 

«| 25 539-71 43.26 | 58.25 | 123.84 
_— | o | 40.11] 43.72|59.00| 126.30 


29.60 | 50.61. 


2515 22.15 23.52\ 28.40 40.01 

20110 |23.96| 25:52| 31.11] 45-99 | 109.88 
i5|15 25.84 | 27.57 { 33-94 51.78 | 145.13 
10120 | 27.95 | 29.89 | 37.13 | 58.91 | 208.15 
5 


T 010 =| 13.03 13.75 16.12| 20.96| 31.30| 


19-82 | 31.24 61.88 


33-16] 74-29 

30.47 | 92.16 | 
40.74 | 121.85 

46.00 181.71 

53-73 | 363-69 

62.67 | 

76.30 

97-32 

113.00, 
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PROB. VIIL 


How to find the exaft Time of the Planets and Fixed Stars, Riſing, 
Southing, and Setting, by the following Tables; And Firſt, | 


Of their Southing. 


He Eſtimate Time of a Planet or Fixed Stars, Riſing, 

Southing or Setting may be nearly known by their diſtance 
from the Sun, which known, get the place of the Moon or Star 
to that time, with Latitude, and alſo the place of 'the Sun for that 
time alſo, then enter the Table of Right Aſcenſions, with the 
Longitude of the Planet or Star under its Latitude, (if it have any) 
and in the Angle'of Meeting is the. R A in Time, which write 
down, and likewiſe enter the ſaid Table with the Sun's place, un- 
der o Latitude, (for the Sun js always in the Ecliptick Line) and 
take out his R A alſo, which Subſtratt from the RA of the Star 
or Planet, (which increaſed by 24 Hours, if need require) and 
the Remainder is the Hour and Minute of the Planet or Stars 
Culminating, or coming to the South. 


EA AMPLE 
March 1. 1696. It 1s required to find the Time of pooh 
coming to the South for the Night following, (we take their 
Places tor Midnight, becauſe they are nearly in oppoſition) the 
Longit. of % is 229 oo, ne with 10 15 N. Lat. and the Sun in 
229 30 X,, Hence 


H. M. 

R A of yp in time, 24 hours added) is , +; 
RA of © in time, (Subſtract 23 32 
X South, at x Minute after Midnight 12 OI 


This being both ſo plain and eafie, that more Examples are 
needleſs, for the ſame Method 1s to be obſerved, in finding the 
Southing of the Moon and Fixed Stars. 


Of the Riſing of the Planets and Fixed Stars. 


Enter the Table of Oblique Aſcenſions, with the Sign and 
Degree of the Star or Planet's place in reſpeCt of Latitude, and 
take out his Oblique Aſcenſion agreeing thereto; enter the Table 
alſo with the Sign and Degree of the Sun's place, and take out his 
Oblique Aſcenſion alſo, which Subſtrated trom the Oblique Af- 
cenſion of the Star, and to the Remainder; add .the time of Sun 
Riſing for that Day, the ſum (SubſtraQting 12 Hours if it ex- 
ceed 12) 1s the true time of his Riſing that Night. Wo} : 


EXAMPLE. 


— © . 


—_— 


| 


' | or Star, Subſtract the Sun's R A, and if the Remainder exceed 


—— 


| 


the Table alſo with the oppoſite Sign and Degree of the Sun's 


ER 
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EXAMPLE L 
Of Jupiter's Riſing the firſt day of March 1696. as followeth. 


H. M. 

The O A of # in Time, (24 Hours add.) 35 09 

The O A of © in Time, SubſtraQ. 23 48 

: Remainder 8 - uy 
Time of Sun Riſing, Add 6 19 
Sum I7 40 

_ Subſtract I2 Oo 
Hence % Riſes, 40 paſt 5 that Night. 5 40 


Otherways by the ſame Tables: From the O A of the Planet 


{x 'Hours, Subſtratt ſix Hours from it; and if it happen to be 
leſs than 6 Hours, add thereunto 9g Hours; this Sum or Diffe- 
rence is the true time of the Star or Planet's Riſing required, as 
in the laſt Example. | 


EAJdMPLE IL 
- 


The O A of » in Time, (24 hours add.) 35 Og 
R A of © 1n time, Subſtract. 23 29 


Difference 1x 40 
Subſtratt 6 40 


Time of Jwpiter's Riſing as before. 5 | 40 ; 


Thus is the Work abbreviated, and made both eaſie and prafti- 
cable, obſerve the ſame Method in computing the Riling of the 
Moon, Fixed Stars, and other Planets. 


Of the Setting of the Planets and Fixed Stars. 


To find the Time of the Moon, Planets, and Fixed Stars Set- 
ting, the Oblique Deſcenſion is required, which is obtained by En- 
tring the Table of Oblique Afcentions, with the oppoſite Sign and 
Degree, and under the Latitude of a contrary Denomination, and 
in the Angle of meeting is the O D of the Star or Planet ; enter 


lace, which gives his O D alſo under o Latitude, which Sub- 
raced from the O D of the Star or Planet, and the Remainder 
added to the time of the Sun's Setting for the ſame day, the Sum 
is the true time of the Star or Planet's Setting; as we ſhall Exem- 
plifie here in Jupiter alſo, the ſame day that is before Exemplitied 
both in his Southing and Riſing, vis. The firſt of March 1696. 


l_— 


Rome 


EXAM-| 
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Ti And SURVETING. © 


| 


O O 
The Pleiades, or Seven Stars. | s 25 42]4 o N 
Aldebaran, or the Bull's Eye. |Y 5 3oj5 3x S$S 
| | Precepe. 1a 3 41s 14 = 
© | North Afellus. 3 6n 5 = 
South Aſellus. A 4 26Jo 4 N 
Cor Leonis. A 25 35jo 26 N 
Virgin's Spic. = 19 34\|1 59 $S 
South Ballance. 1 10 49jo 26 N 
Cor m, Antares, * CC SS 7 
Auftrales. w 29 5014 41 N[| 


and ReQtified their places to the year 1693. which may ſerve for 


—__ 


EXAMPLE LI. 
H. M. 


'The O D of x in Time. 23 56 
The O D of © in Time. Is 18 
"me Remains 12 38 
Time of Sun Setting, Add 5 44 
Sum 18 22 
Subſtratt 12 - 00 
Hence, x ſets, 22' paſt 6 next morning "Sl 


We ſhall {as in the Riſing) Exemplikee this, an eaſier and rea- 
dier way from the Tables, as followeth. 


EXAMPLE Il. 


H. M. 
The O D of Y in Time. 23 56 
TheR A of © in Time. ii 34 


Remains 12 22 
Subſtract 6 oo 


Time of Jupiter's Setting as before. 6 22 


Obſerve the ſame Method in Calculating the avon Sod the I, 
and Fixed Stars: And for the obtaining the true Places of the 
Fixed Stars both in Longitude and Latitude, IT havehereExhibited 
a Table of ſome eminent fixed Stars that are near the Ecliptick, 


A TABLE of Ten of the Fixed Star 
Places both in Longitude and Latitude 
ReQtified to the Year 1693. 


Nomina Stelarum. ———_ Latitude. 


this next Century, without ſenſible Errour. 
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A TABLE of Right Aſcenſions in Time, to Five Degrees 
of North and South Latitude, 


North Latitude. Y. 


South Latitude. 7. 
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A TABLE of Right Aſcenfions in Time, to Five Degrees | 
of North and South Latitude. | 


North Latitude, 5 . 


South Latitude. 5s, 
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A-TABLE of Right Aſcenfions in Time, to Five Degrees| 


North Latitude. I. 


South Latitude, 1. 


| 


+ 5j4faiþs pro a alt it. 
—_— > 7% 1 1 YR 1 WY. ! FH Ws 
of} 463 473 483 493 503 51] 52 533 54; 55 36 
113 523 523 $53] $3] 543 - 55] 5% 573 58z 594 '©o 
213 5513 593 57 59 594 of o4 4 24 3[|4 4 
313 594 o4 174 24 3/4 44 54 54 04 714 
4/4 44 54 54 6/4 7/4 34 94 1044 10j4 11/4 12 
| 514 3/4 94 104 104 11/4 124 13j4 14/4 14/4 15/4 16 
6/4 12/4 13/4 144 15/4 15/4, 16/4 17]4 18/4 19/4 1914 20 
714 17/4 18/4 18/4 19/4 20/4 21]4 2114 2214 23/4 2414 24| 
| $14 2114 224 2314 23/4 24/4 2514 25/4 204 27]4 2814 28 
9/4 2614 264 274 28/4 28/4 2914 3014 394 3114 324 32] 
x04 3oſ4 3114 314 324 324 33)4 344 354 35/4 3614 36 
[21/4 344 354 394 364 364 335 354 394 394 40 ar 
12/4. 394 40/4 40|4 40/4 41/4 42/4 43}4 43]4 44/4 44/4 45 
T3]4 43/4 44/4 45]4 45]4 45/4 4614 47/4 47/4 4814 48/4 49 
£414 45/4 454 494 494 504 5114 5114 524 524 534 53 
5/4 $2]4 5214 $3]4 54]4 54/4 5514 554 $564 5614 5714 57 
1614 574 5714 $34 $8]4 58/4 59s os o5 of aſs 1 
x73 Is 25 '215 25 25 313 415 a 3» W. 
16/5 65 65 65 65 75 35 5 95 95 95 10 
1915 =P roſs In 1115 125 12/5 125 13]5 135 r4l5 14 
20/5 15/5 1515 1515 1515 1515 1615 175 275 175 185 18 
2115 195 1915 1915 19] 20/5 21/5 215 215 225 2215 22 
122/5 23/5 2415 2415 2415 245 2515 2515 26/5 265 2615 "| 
123]5 2015 2815 2815 2815 285 2915 2915 395 zols 3015 ZI 
2415 325 33]5 33]5 33] 33/5 3455 34] 34 345 35]5 35 
2515 3715 37s 375 375 375 38's 385 385 395 39]5 40 
26/15 415 4215 42/5 4215 425 43/5 4315 43]5 43/5 43]5 43 
2715 4515 465 465 46]5 465 4755 4715 47]Þ 475 47] 48 
2 : ip 50 59 5oſ5 505 Hl $93 3 + 59 531 53 
2 415 54/5 545 $415 55Sls 5 56]5 56 
206 [6 "% 0/6 "J, ” 0; "4s oſ6, of6 os o 
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A-TABLE of: Right Aſcenfions in Time; to Five Degrees 
of : North and South Latitude. 
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A, ABLE- of Right Aſcenfions-in Time, to Five Degrees| 
of - North and South Latitude. 


North Latitude. 1. 


South Latitude, $&, 


ERES | 1 > [= 2 "+4 1-3 
BÞ '|b Th '|h Jh hk. "h '" % 'th "Þ 
ol 8.'13] 8 12] 8 11] 8 1118 10$ $ 8 #7 68 4 
11.8 18] 8 17] 8 16] 8.15] 8 14] : 1418 5 137j8.; 108 J 
1.2] 8 22] 8 21] 8 20] 8 19] 8 18|$ - 1718 8. 15] 148 I2 
3] 5 26] 8 25].8 2418 23] 8-228 2118 8..\19]8- 188; 16 
4] 3 30] 3 29] 8 28] 8 27] 8 24618 8 S  23]8 228 20 
51 3 35] 5.341] 8 33] 8 32| 8 3118 2918 S . 2718 268 24 
61 8:39] 8 38] 8 371.8 36] 8 358 : 3418 $ . 37] + 308 28 
-7] 8 43] $ 42] 8 41] 8 40| 8 3918 . 3818 $ . .368 348133 2 
'$ $ 47] 46] 8 45] 8 44| 8 4318 428 418. 40 388: 37 36 
E 8 92 8 5O 8 49 8 481.8 4718 8 8 44, 428:/41 40 
xo] 3.56] 8 54] 8 53] 8 52 8 5118 508 49]8: 488 468:| 4518. 44 
i119. of 8 59] 8 57]-8'56| 8 5518. 5418 8 52] 508: 498. 48 
12/9 418 39 19 o 8 598: 588 578 568 548-538 52 
t | | "I. | Fr ans em 
i3]9 89.719 519. 49 39 9:/-0 58.5 578 56 
141 9 12] 9 11] 9 1019 81:9: 79 519-5 49 29147 q 
15] 9 16| 9 15] 9 14] 9 12] 9 119 9 7 91), | 
16] 9 20] 9 19] 9 18] 9 16| 9 1519 9,119: 109 $ 
17 9 24] 9 23] 9 22[ 9120] 9 19g, 9 \;K$ 149 2 
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19| 9 32] 9.31] 9 3o| 9 28| 9 279 9 239 229: 2119 20 
20] 9 361 9 35] 9 34 9 32] 9 32Þ9 9: 279. 209 259 23 
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' of North and: South Latitude. 


A TABLE of Right Aſcenfions in Time, to Five Degrees 
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A TABLE of Ri ht Aſcenfions in Time, to Five Degrees E- 
of North and South Latitude. 
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Degrees 
ht Aſcenſions 1n Tine, to Five 
2 _ "of North and South Latitude. 
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| A TABLE of Oblique Aſcenfions in Time, for the Latitude of 
53 Deg. And to Five Degrees of North and South Latitude. 
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A TABLE of Oblique Aſcenfions in Time; for the Latitude of 


53 Deg. And to Five Degrees of North and South Latitude. 
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A TABLE of Oblique Aſcenfjons in Time, for the Latitude of 
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SCIENTIA STELLARUM 


OR THE 


| Starry Srience 


Expoſed in the Calculation of the 


Planets Places. 


BOTH IN 


LONGITUDE a LATITUDE. 


For any Time, 


Paſt, Preſent, or to Come : 
AS ALSO, 


The Doftrine of Eclipſes aud Places of the FixedStars: 


All Performed from - 


New and Accurate TABLES, 


Which are Grounded upon the Beft and moſt Rational 
- Obſervations of former Ages; And more particularly Ad- 
juſted to the moſt Correct Obſervations of this Preſent 
Age : And are ſo Ordered and Diſpoſed , That the 


Planets Places are thereby Obtain'd with much leſs 


Time and Pains than by any yet Extant ; and are Ex- 
hibited in a moſt Plain and PradQicable Method, for the 
Benefit of Young CALCULATORS, as well as Others : 


| Being Added, As a 


dU PPLEMENT 


To the Preceding 


BOOK of SURVEYING. 


By JOHN WING, Math. 
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LONDON, 


Printed, for Awn/ſham and John Churchill, at the Black Swanl 
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SCIENTIA STELLARUM: 
OR, THE 


Starry Science, 


Expoſed in the Calculation of the 


[Planets Places. &c. 


CHAP. L 
Of the Equation of Time for the Difference of 


e Meridians. 


HE Radices of the Middle Motions in theſe 'Tables 
are accommodated to the laft Day of the Juan Year, 
| under the Meridian of the Ancient and Famous City 


of LONDON, the Metropolis of Great Britain, 
whoſe Longitude is 24 Degrees, 20 Minutes; That therefore 
theſe Tables may Serve all Parts of the Earth, TI have added a 
Catalogue of moſt of the chiefeſt Cities in the World, where- 
by the Latitude and Difference of Meridians of any Place may 
be had from that of Loxdon, which is the Primary Meridian of 
theſe Tables. 


I. Therefore if it be Required to Reduce the Time given: 
under the Meridian of Loxdop, to ſome other Meridian, ſeek the 
place deſired in the Catalogue of Cities, and the Difference of 
['Fime there found, Add to, or SubſtraQt from, the Time of Lox-, 
don, according as the Titles of Addition direQ, for fo will the 
Time be reduced to the Meridian of the other Place, as - was 
required. 


—_ 


j 


 Screntia Stellarum. 


| 


_—— 


|to reduce the ſame to the Meridian of Londox ; Therefore ſeek | 


from the Time there given. 


EXAMPLE. I. 


Fg 


Suppoſe the Time given. of the Middle of the Moon's Eclipſe 
at.. London, be.at 10 hours P. M. and it 1s required to Reduce 
the ſame to the Meridian of Uraniburg ; Therefore I ſeek Ura- 
niburg in the Catalogue, againſt which I find 52 Min, with the 
Letter A; therefore I conclude, that the middle of the faid 
Eclipſe was ſeen at Uraniburg at 10 Hours 52 Min, P.M. 


_ 


H. If the Time ven be under ſome other Meridian, it '» 
then requiſite (that the middle Motions may aright be obtain'd) 


the Place given in the Catalogue, and the Difference of Time 
there found, contrary to the Title, is to be Added or Subſtratted 


«. 


EX AMPLE IL 


at Uraniburg, at 10 Hours, 52 Min. Now againſt Uraniburs, (as 


oO 


ſtrat 52 Min. and the Reſidue 10 Hours is the middle of the 
Eclipſe in the Meridian of Londoy. 


" - * ih... At. _—_w— 


CHA-P. IL 


rithms in Aftronomical Proportions. 


ULTIPLICATION 1 perforned by adding the Logiſti- 
cal Logarithms of the two Numbers, tor the Sum 1s the 
L, X 


ogiſtical Logarithm of the Product. 


of the Diviſor, from the Logiſtical Logarithm of the Divi- 


Quotient, 


But 1n theſe Tables, a ſimple Multiplication or Diviſion 1s ſel- 
dom required, but as it concerns the Rule of Proportion ; hence 
for the moſt part we uſe a tacit Addition, or SubduQtion, of the 
Logarithm of an Integer, which is 1000000, which is the Ra- 
dius, the Reſult being the Fourth Proportional. 


Suppoſe the Middle of the fame Eclipſe had been obſerved | 
before). T find 52 Min. A. Therefore contrary to the Title, Sub- | 


The Uſe of the Table of Logiſtical Loga- 


Diviſion is done by Subſtratting the Logiflical Logarithm 


dend, and the Remainder 1s the Logiſtical Logarithm of the] 


TL EXAM-| 


ES 


————_m—y—t_omm_cmgm—t me — 
Scientia iStelarum. 


I. Example of Diviſion. * 
If 27 M. 3658. give 1 D. or 60 M. what will 7 M. 20S; give. 


oy 7 '===-=20' === L-=-==-g08715 
Divide ; Fi Tome 3 6----—- LL------966 5 Subſtradt. 


Quot. 1 hon Shen bÞ: ann 942439 Difference. 


Fr II. Example of Multiplication. 
It x D. or 60 M. give 5 M. 29S. what will 19 M. 50S. give. 


Time 1n the Top of the, Table, ſtanding again 
make all plain, I have added Examples 1n all the material Caſes, 
as followeth. 


By the Logiſtical Logarithms. 


I. To Reduce the Planets Places to any Hour and Minute of the 
Day, and to find the time of any Aſpett, as alſo their Ingreſles 
into any of the Signs. 


Let it be required to find the Sun's entrance into the firſt 
Point of Aries 1693. 


The Sun enter*d Y that year ſometime on the gth day; Hence, 


The place of © the gth day at Noon, 15--29 ? 36' 58' * 
The place of © the 1oth day at Noon, 15-- o 36 22 Y 


ERS 


LL---999563-----Sun's Diurnal Motion---- o & [24 
LL---958420---------Diurnal Excels.--------- = 2 


LL--957983--- Sunentred Y, Mar. 9. 9h. 7 15" P. M. 


Note, That the Diurnal Exceſs is found by Subſtratting the 
Sun's place the gth Day, from oo 2 oo' oo! Y. 


IT. To Reduce the place of a Planet to any Hour and Minute 
of the Day. 


Let it be required, to find the place of Mars the firſt Day 
of June for the paſt year 1693. at 10.h. 25 min. P, M. 


wp , 


"The like may be uſed in Time alfo by _ a Figures of 
. H. But tof 


| 


| 


LS. 4 
* 


IG Sctentta Stellarum. 9 


SY 


The Determination. 
Place of 8 the 2d day at Noon. 49 46' oo'y,, 
+ Place of 8 the ift day at Noon. 4 2 ©o [ 
Diurnal Motion of 4 oO 44 o0--986530 
| Time Afternoon, 10 h. 25". G63751 
Gives 19' 6” to be added to 8's place the 1it Day. 950281 


_ — 


Hence the place of 3 the 1ſt day, at 1o h. 25' P. M. is 


40. 21 6' v. 


ITT. Let it be required to find the Time of any Aſpect, as on 
the 1ſt day of June 1693. there happened © of % and J, to find 
the true time thereof obſerve the tollowing Work. 


"MW 8 


| Jupiter and 1 Day-|j22% 7 o 19 I pl. :itdarNas 7M 
Moors Place U2 Day-| 6=12| © 32| pl. 1ſtd.atN. o 19S 


Mooz”s Diur. Motion | 14 5| o 13 Diſt. Ja % fr.a 8 12 
Japiter's Diur. Moti. | © 13 | | 


Diurnal Exceſs - - [13 52 
Then by the Logiſtical Logarithms. _ 
Diſtance Moon from the a of x is 89 12' 913566 


A Duwrnal Exceſs 13 52 936382 
- | | True time » and Y's © is at 14 h. 11' P.M. 977184 


— 
, 


IV. To find the Proſthaphereſis of the Sun or other Planet in 
the Ellipfis by the Table of Logiſtical Logarithms. 


4 | Iv. Suppole the ' Anomaly. be 1 S. 102 20” 15” and the 
Proſthaphzreſis be required, then take the Proſthaphereſis. 


| 18, 10 © ts IS. an* 
Tot; LI & which "_ 7» 18 a 


L——_—— 


Difference I 37. 
| Then by the Logiſtical Logarithms. 


LL---1' 37” - - -843047 
LL- - -20 I5 - - = 952827 


' => 33 - - = 7958 
Profthaphereſis cor. to 1 S, 10 © % "y Mo 


—_. -- 
Proſthaphereſis cor.to 1. 10 ® 20' 15%. is 1 8 22 


V. If the Sun in One Day move 58M. 0 S. . How mi" moves 
he in 17 H. 54 M. 


The Sodfution. 
70 - -17 H. 78 ” === 7.987264 


| LL- - - © - - +999221I 
LE---0 43 : - - -936485 


B ey, the rwo given Logarithms, makes .ogarithm 
of 586 which is the Logiſt, Log: of 43 M. 57 SS Bowch 
for the San un move in 17 H. 54 Min. 


, of a'Planet's Curt Diftance from 
trate in the Example of Mars. 


Pl. How to find the 
the Sun, which I ſhall 


Anomaly of Mars, is - - -gS. 289. 12. 33” 
S. 29D. 204. 
Nos. 2 HOLY rojhs 


this N OM exceeded 60, I ſhould heyy taken the ef ite, 
d Tug pe” on the top of the Table of 
Lin $09 the Romain infer gn gig Lo Ano hukca An A 


this num 
aint which 5h 
finds the LL of Es & which 12M wh 
be 32 049, and m is7 Meh 40 Find FE in the'T le, 
erve what Poco $ over it-in the ſec 6 Hama 


on. __ Top, and in the Column « Matign' op te 
which'is o onthe Top, and 11 inthe Left Gow 9; whe 
Ml, added to 520382, (the LL anſwering to 9S. 28 D.) and 

[9YM-15, $29393+ the Curr Diſtance of 4 from © hey. required. 


. - 


4 _ | | ' See the Exqrople, | 
| Tot: 1 of 548.5 ; n Pre 
L of 12' 33" - - - -93204 
IL of - -117 , 11 74965 
_ 


520393 4 Curt. Diſt. 8 from g. 


from theſe Logiſtical Logarithms; however, what be Uſe I 
4 FIEK them will be better done in the proper Places, 


There are a great many other Examples might be produced 


the Calculation of Eclipſes, where they ſhall be fur- 
ther or Exemplified. ; 


| 


cual 


Seientia Stelarum. 
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[Of the Rulvidities and Parallax of the Sun, 


| Mr. Flamſteed demonſtrates, from, whom T received the Table 
| of RefraQtions) as all or.moſt Authors ſuppoſed, being at that: 


| tex. - 
ll ha: * EX 'Þ Wa - 19 I. 
eb tf) | = 
\. C's 
| 3,090.1 2'Y 
CG 
HQ | #65 , i « Tank: H 4q9r[J- 21ll J4 <1. | 
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CHAP. HW. 


Mom, and Stars.” 


Efore we come to Treat P-; he Uſe of our t Tables, I Lal 
take Notice” of 'that' groſs: Errvur in all Authors relating 
to the Parallax and Refra ion of the Sun, Moon, apd Stats.” 


Firſt then ; the RefraQtion limited by Ticho, is oreater in the 
Sun and:Moon than! iri the Stars, - Which. is vite-Re ugrant. to 
Reaſon, for the AﬀeQtions of the Air 4s doubtle the b 

of them; and tho? the beſt Limitation that can be made here, 
and 1n the Regions Conterminate,; is-about .30 M:- in the: Hori- 
— Jet the Rarity or Condenſation of the Air makes them more 
or leſs, 


the, Air muſt needs be more Condenſed, ſo conſequently aug- 
ments'the Reftattion*: 1o. that the difference which Tycho. De- 
fined, betwixt the RefraQtion of "the Sun. and”Stars, AE from 


acconng to the” Limjtarion Here made,"r bt But 30'S.” For he 
ſuppol; ng the Sun to be. lower then really it Was, by making” of 
great a Parallax, which"he was forced to raiſe by 'Re fra 
Aion Ne * the Stars that Rave" no Parall: ; and this is 'rhe 
reaſon that he makes the Horizontd] RefraQtbn of the Syn pod 
Moon t to be 33 or 34 M. and the Stars'3 6M. Hence'it. appea 
"That the Sup by a Refratted R ay is Fed wholly above the”? ow! 
zon, when really i its upper Bl: ' Abth'but ' [batt It, friter 
are the Sun, * Moon, - arid Sits Gee from Reach. at 4 
Elevation, (as the Corre& *Obſervitions of 'the 1 FF rk 


height RefraQted near a Minute, which NONE Je free from, be. 


| cauſe the RefraQion is not quite « rin will” it approach the Ver- 


me 1n:alll. 


which depends upon the Creſlſitnde thereof; and in thoſe]. 
| Countries'that are more Remote from the Sun; the Vapours of 


the. Parallax of the Suh, which "he" made 3M. which a pears} - 


| 
| 


oo} {33 TCH AYP Ep Fr fy k 6% *aC q Ta +; 
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| rour in his Place ; and therefore I make uſe of the times of the 


| {| told the ſame; and for further Confirmation was found''the ſame 


| Sums added, is the mean Motion and Anomaly required. 


Screntta Stellarum. 


ec A3 Iv... 
To calculate the true Place of the Sun from 
theſe T ables. | 


HE Obſervations I not-only make uſe of, but have depen- 
ded upon for the framing of theſe New Tables, are of a 
ferent Nature from Tycho's ; and tho? I am ſure of the Sun's 
Meridional Diſtance from. the Vertex to 4 of a Minute or 15”, 
yet I truſt not to that, [ſince an Errour of 24", either in the 
Height, or aſſum'd RefraCtion, will make a whole Minute's Er- 


'Tranfits of his Centre, and ſome fixed Star near the ſame Paral- 
le] over the Meridian, and the Star's Return ; whereby the Star's 
Right Aſcenſion being known, the Sun's is given; and confſe- 
quently his Place, without conſideration of RefraCtion, Parallax, 
or the Latitude of the. Place : The Stars Places being not the 
ſame with Tycho's, whoſe Obſervations were faulty, by reaſon 
he wanted Glaſſes to apply to his Inſtruments, which were not | 
found out till about 8 Years after his Deceaſe. 
Here follows an Obſervation, by which I ſhall examine theſe, 
new. Solar Tables, made by Mr. Flamſteed, at his Majeſty's Ob- | 
ſervatory at Greenwich, - | 
6% Ss 1 
Anno 1690, March ' 13 © 3 51 © Centre Tranſit, the Merid: | 

14 © 3 14 © Centre Tranſit. the Merid. | 
Proycon 14 7 9- 223 Tranſited the Meridian. 


Regulus 14 9 37 4o 'Tranſited the Meridian. 
Receulus 15 9 33 26 Tranſited the Meridian, 


Difference © 4 14 


| Which ſubſtrafted from 24 Hours, (a Day natural) leaveth the 
Length of the Syderal Day, 23 h. 55' 46", the Pendulum Clock 


the Night following. Hence the Sun's Right Aſcenſion in the 
Meridian, on the 14th Day of March, 1690, was'3 gr .55 42, 
and his Place, 4 gr. 16' 56" Y, which how our Tables agree 
 to,. we ſhall here examine. F 


Secondly, With the Sun's Anomaly, enter the: Table of his 


— — — 


— 
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Scientia Steflarmm. 


DP IFY es. Alien. 


—_ 


common An l is the P / ofthaphereſis and Logarithmic 
ber thereto, Goly you muſt remember totake the proportional part, 
if need require, as 1s 


London, the Sun was obſerved in 4* 16' 56" 7. 


Num 


ſhewed in Chap. II. Rule IV. 


yo | 


Anno 1690 March 14 Day at o Ho. 3' 51" in the Meridian of | 


— 


 Tempns datum. 


4 @& a4 


Longit. _ 


—__ 


Anom. 0 
——_— 


Anno1690 19 20 23 | 

March 14 day | 2 11 57 
Min. 3 
SEC. 51 


6 13 $ 11 
2 11 56 56 
/IDif. from 


9 
8 | 
7 
2 
Obſervat. 


The Sun's mean Motion. | 


$ 25 | 5 I6l6! 48" 
Profthaphereſis Add. 


Logar. 


— 


4999951 


The Sun's true place. Y__4 17 44 


| only limited from the Accurate Obſervations of this Age, which | 


The middte motion in theſeTables is ſtated from the beſtObſer- 
vations of all Ages, wherem Obſervations were made, compared 


wHh this preſent Age : But the Proſthaph. of the Sun, there be- 
ing little to be grounded on from former Obſervations, I have 


proves the Sun's greateſt Equation to be 1gr. 57' 30" 


__ 


-" GW APY. 
To Cilcutate the true place of the Moon, 
from theſe Tables. 


Othe time given find the Sun's true place as is taught in 
Ss thel/laft Chapter. 1 A s 
\'2, Colle&'the mean motion of the Moon, ther Anomaly and | 
Node, as in the'Sun, | Fn | 

3- With the mean Azomeh, enter the Table Intitled Proz#- | 
haphereſis Yin Eilipfi, and the Equation there found (according'to 
the Title) being added, or Subſtracted,:toror from the mean Azo- 
 maly and the place of -the Moon, giveth her true Anomaly and 
place Equated, Ho 61 | 

4. From the Equated ;place of the Moon, 'Subſtraft 4... Sun's 
true place, and the refidiie is the diſtance of the Moen-from the 
Sun, which (in Tabula Reflettion. &c.) gives the. Loeurithm of 
the Chord of :EveQion, and entering the fame with, their double 
diſtance, You have the :Refle&ion which is to be applyed tothe 
Equated Azomah, that it may be corrett. "RE P 

'5- To find'the Synoaical Anomaly Obſerve, that-from the Con- 


_ 4 


"Moon to the Quadrature, 


junQion and Oppoſition of the Sun and 
: | | the 


— 
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| | 
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the complement of their diſtance to a Quadrant, is to be added to 
the corre Anomaly, But from theit Quadrature to ConjunCtion 
Or Oppolition, the* Exceſs of their diſtance'above a Quadrant is| 
to be 'Subſtratted from the corre Anomaly, and the furn or dif. | 
ference is the Symodical Anomaly. + LEA SEELEY | 
' '6, From the © Looarithm af ithe Chord of EveCtion; 'Subſtra&] | 
the Lopar. of the Moon's diſtance, and the reſidue is the Logarith- 
mic Number, with which enter the Table entitled (Tabuls Eve- 
| #ienis Lune) finding the Log. number on'the head, and the $y- 
nodical Anomaty-in the firſt Column on the Left-hand; if it be 
teſs than ſix Signs,or on the Right-hand if more, and in'the com- 
mon Angle you have the Eve&tion with ts title. 

_ +7, If the Refletion and Evettion be both of one denominati. 
on, their Sum, (otherwiſe their difference) 1s the abſolute Seconda- 
ry Equation ; which being apply'd to the place of the: Moon firſt 
Equated, gives her true Longitude in her Orb. 


EXAMPLE. 


Anno 1690, February 19th Day at 17 Hours 3' 55” Mr. Flam- 
feed Obſerved the Moon's Central place to be in 2 23' 36” d 
with 4* 46' 10" South Latitude, and becauſe the Obſervation 
was made at the Obſervatory at Greenwich (it being 1n the ſame 
| Meridian with London) no other time need'be inquired after. 


_ LE — 
Tempus datum Long I» Anomal. . > | Node > 


j "Ry S. "LS. bh cats ' od 

Anno 1690] 9g 22 33 oof 1 11 20' 00 ie 'o 8 oo 

February T7 9 28 49 oo, 9 23 15 oo nh "Wb 

Ho. 17] © 9g 20 001-0 9 15 261” - ©:50"'00 

, Mm. 3 7 x.38]--_... 3.53 

Sec. 55 zZO 3010. 2 40 15 

: , To | | wt 5-0 Tt 
Middle Motion | 8 oo 44 9.11 13 52 24| x3 27 2 

Pro#thaph. Add I'20 6 1 20 6| d ) Node uy 


Motion J Equat. 8 2 4 15] 15 12 30 | Anom. Equat. 
Sun's place|tr 12 I2 13 56 | RefleQ. Add 


Diſtance. I 4 Ms 8'19 56 3|[ 15 26 26] Anom. Corr. 
Double diſtance |'5 9g 52 6| .10 3 52| Diſtance Add 


2d, Equation Add 24 361 25 30 18| Synod. Anom. 


Moon in her Orb| 8 2 28 51 = th 
— Logar. Chord. Ev. 223632 


Node Y Subſtr. |11 26 56 6|Logar. Diſtant. 292507 


Argument. Latit.| 8 5 32 45|Numerus Logar. 61125 
ReduRion Sub. | 4 44|Reflett. Add o* 13' 56" 
Ecliptic place | 8 2 24 2[EveR. Add oO 10 40 

| Latit. Y South 3 47 59|2d Equat. Add o 24 36 | 


The | 
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box The ; Mol s Lat MY "n" Reddltion from "ig Or b to the 
(1 row i, diptick, is ; found. as ' followeth.. . 


kr Widahn I: race of the Moon. from. the Sun ['Þ 19% 56", , 
1 enter the 'Table entit'led (T abula Scrap. proportionalium & A by 


, 


37.3 39 Subſtrat, which according 

from. the equal Motion of the N ne 

{og 6 6", which 
gf | leaveth 


and. the.Kquation of Nodes 
tothe Tide, oy en Subſtrafte 
115, 272 127; 45” leayeth, the, true place 115 26". 
Subftraftetifrom the Moon's placein her Orb 85 2? 2 
the Argument of Latitude! 5+ 5 
dinis Lune ) gives the Moon' ; Latitude 4* 33',,00' , with the 
exce6 15:28" of whichthe proportional part is 14' 59”, which 
added to the Latitude before found, produceth the Moo? $ true La- 
| [tritude 434759"! South. 

' By the Argument of Latitude is found the ReduCtion 4; 59" 
to be Subſtratted, and therefore the true place of the Moon i in 
the Ecliptic is 85 2 24 2'', agreeing to 26" in'Longit. and 1' 
| 49" yan) 
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CHAP VL. 
Ts Calculate the Geocentric ' place of any of the 
Primary Planets both 11 Lond, and 
| Latitude. © 


"rſt, 'To find the Loogituds of any of the Primary Planets, 
get firſt the Planet's Place from the Sun, in his Ell:pſis, (as 
| before direted in the Sun) which T here call his E 

[roneaile 0g. to collect the Node and Lopgarithm of the Planet 
|alſo. 
| 2. Subſtraft the Node of the Planet (Firſt placing, the Planet's 
Ecliptic place under :the Node) from the Ecliptic place of the 
Planet, and. the remainder is the Argument of Latitude. 
3. In'the-ſuperiour Planets h, P, &, Subſtract their Helio- 
| centr ic, or 'Ecliptic ee: -from the place ofthe Sun, and the Re- 
| mainder 1s-the Azomaly of Commutation : but in the inferiour 
| Planets q and y, Subftratt the Sun's place from theirs, and the 
remainder is the Anomaly. of Commutation. 

4. To find the Parallax of the Earth's Orb, place the Log. 
of the Planet and Log, 
[the greater Log. from the lefs, (the Radius being brit ad- 
| ded) the prior a will be the Tangent of an Arch, ro which 
| muſt be added 45 Degrees, and to the Co-Tangent of the Sum, 
[add the-Tangent of half the Anomaly. of the Or 
[rating og Radius)'s the T ang. 


of. an Arch, which ; in the Su- 
periour 


— 


—_ . 


22; {45 ', which 0 in'T hal, Latitu-f 


Ecliptic place)] 


of the Sun one under another, ſub{trafting. | 


b, the Sum (fu- 


tones: Nodoram) vher 1; find the; proportional 'Scruples 58 Re Y 


—— 
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| 


bays or Orb, the difference is the Parallax, of the;Earth's Orb; 


| For the Latitude, 


; 


| 


4 
- 


g 
[Longitude z |! \- 2 28 12|Parallax. Add|ro--3-:50P.E.Orb\ 


"3 5.5 2X5 —_ : 
- > IV F a 96S ju 
T\\ eflurum. 


periour Planers muſt be added to the ſaid half Anomaly of Com- 


ſubſtracting the half Difference from the half Azomaly.of Commuta- 
aly of Gommutation be leſs than ſix.Signs, the 


place of the Sun : But ifrhe Commutation, be miore'then ſix Signs, 
the Parallax of the Orbis to be ſubtracted from the Ecliptic 
place of H, x, 4, and in 9 and y Subſtrated from the Sun's 
place, and the Sum or diffetence is the true.Geocentric Longitude 
of the Planet. 


Planet. 
EXAMPLE I. 


Jo 


" _ "I 


| Tempus datum *$ | Yd rd - 


” EPS < 


| Node 4. 
S, - ©. 2 


- O 


Anno, 16goſrt1 13 


Ho. 2o[ 9 4.91 $8.15 9 22JA.Lat 
3 ll 


mutation ; but in the Inferiqur-Planetys, fubſtracted from it, the | 
ſum or difference is the Planet's Elloxgatios from the Sun, then | 


——_— LIES 1 - P -- 


5. It the ny; Gom | 
Parallax of the Orb. is to be added to the:Heliocentrie Longitude | 
or Ecliptic place of h, #, 3, butin 9 and 5 it is to beadded to the | 


a —_— - - RR 


Firſt with the Argument of Latitude, take out.. the Orb of | 
'the Planet from, the Plane of the Ecliptic, in its reſpective Table, | 
then to that number affix its. Co-Tang, to which fet.down the|; 
Arith;, Comp. of the Sine of Elongation, and alſo the. Sine of the |; 
Anomaly of Commutnation : Theſe three numbers added into one |; 
fum (Subſtrating the Radius) 1s the Co-Tang, of the Lat. of the{j' 


Of % both in Longitude and Latitude, - | | 


Anno, 1690. May. 11 Day, at 2o Hours 13 Min:'P. M. Mr. 
John Flamſteed Obſerved in 2%--29'--6" T with-r*=9'=-30"|, 
S. Lat. - : : | i 


I oof 5 3 12 00 2.7 15 oolNode | 
May 11 Da Io 54 oof 1o 54 oofii 22 24 22[Ecl.P.}! 
4 


_ 1569698. Logar. Y 
{MeanMotion #|1z 23 59 12] 5 14 1o 121500624. Logar. © 
Proſthaph.Sub. I 


Eclipt. place Y 
Sun's place [2 1 29 44 


4M. Tang. 930926 11*-31'-10" Ad.a5 
22 24 22(Co-T.982046 56== 31--I0 Sum 
ang. 983786134-- 32=4r A.; Orb. 


pr 
jr 


Anomal Com. |2 9g 5 22\Tang, 965832 24--28--51 : Dift. 


. Orb. A 7 longat, 
Par. Orb. Add ” 3 Elongat. % 4@[59-- I--32 Elongat. 
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Scientia Stellarum. 


Foy the Latitude of P.:- 


'  Elongation® 4© 59 © 1 -32-—A, C.-—o06680 
Anomaly of Commuration 69 , 2.2-==—S,g--—==-99 7041 


- Tnclination Ecliptic. 8 19" "FO, $,1103765 
| Latitude # 80. Aſcend. - I 12 4O-----6, #, --1167486 


Differ. in Longit. o' 54” 
Differ, in Latit.. 3 10 


EXAMPLE Il. 
bas. 


Anno 1631, Offober 58th Day at 7 Ho. 58' Manz, oy at 
Paris, Obſerved (by LO $ J ; the Suir's Diſc, ing to-| 
. wards the North- Ear pa the Sun's Body and the diſtance of 
their Centers Obſerved 4' 15”. The time Radios to the Me- 


; ridian of London, 1s 7 Ho. 5o' Mane. 


O þ 


Tempus FH —_—_ " ' XY 3 þ Node y | x 


Otob. ax 4 27 43 oo 4 27 42 oof 1 14 39 12EclP. 


Amo 16m] B22 51 oe] © 77 5 : = 
O 
19 Ho. 56' 3 22 55 3 22 55] I 21 12A.Lat 


eanMotion v| x 23 56 55] 5 12 58 5511499511L.o R.Add| 
rofthaph.Sub. | 9 17 43], 449190 Logar. y 


Eclipt. places | 1 14 39 12[Tan. 1050321172'-34'-24" Ad.q5* 


Sun's place- -| 7 14 4o 48[Tan. 9g71783127-- 34--24 Sum 


Anomal. Com.| 5 29 58 24 
[Parallax Add | 24 Tang. 608237]0-—-0--24 Subſtr. 


Tan. 636454 0—--0-483Co. Orb. 


| 


Elongation orjo----0--24 Parallax 


714 41 12 


For the Latitude of v, 


Elongation V a®© 0 | 24*---A, C. 8 
Comp. Anom. OrbÞoÞ o 1 36----S. $6380 
Inclination © 9g 3ZO----.t, 1255854 
Latitude 4 North O 2 J4--====== 1314661 


Agreeing to the Obſervation of Gaſſendus. 


—_— 


F1 


| full Moon was,. therefore to the Epatt 22, I add the number of 
| Months from March, which is 11 Incluſive, and the ſum is 33, 


| tient 1s 2 Ho. 15' 22', W 
| 18 Ho.;22' (the time before given, becauſe the. Moon's place is 
| greater then the Sun's) leaveth 3;x Days,x6 Ho. 6' 38”, to which 
| [time I compute their places, finding their diltancefrom & 2 58" 
| which T again divide by the Hourly Motion I 4 ©, and the Quo- 


| from 11 Days 16 H. 1 13” and the Remainder is 114 6” © 57,2 


| FScieutia Stellarum. 


[T0 find the time of the true Conjunfion or Op- 
| poſition of the Sun aud Moon. © | 


geen  —rrmmnmnmnmnm—_ 


2} 


CHAP. VII 


Irſt find out (by the Epa&t) the Day-of the New or full 


* Moon for the Year and Month propoſed. 

IT. At the Noonſide of the day thus found, compute the true 
laces of the Sun and Moon, (as is taught in the 4th and 5th 
hapter) and divide their diſtance from ConjunCtion or Oppoſiti- 
on, by the true Hourly Motion of the Moon from the Sun, and 
the Quotient Add or Subſtratt (according as you find the 
Moon wanting gr paſt & or &) and you ſhall have the time of 
the 4 or & near the truth; At this time thus corrected,Calculare the 
true places of the Sun and Moon ; and if they agree you have the 
equal time of theConjunCtion or Oppoſition in reſpectof the Moon's 
Orb, but if there be ſome difference, divide the fame again by the 
true Hourly Motion of the I 4 ©, as before, and fo proceed till 
you find a concurrence. 


EXAMPLE. 


In the Year 1693, I would know what time in January the 


from which taking 30, the remainder 1s 3, which ſubſtrat from 
30 and there remains 27 for the day of the 'New Moon in De- 
cember, to which add the half Syzygia 14 Days 18 Ho. 22', and 
the Sum (abating zo) is 11 Days 18 ;Ho. 22' for the time of the 
Mean & in January 1693, to whichtime I compute the places 0 
the Sunand Moon, finding the Sunin 3* 5' 40" -; and the Moan 
in 4* 19 38" &, their diſtance from & 1* 13' 58", which I di- 
vide-by.32' 47"! the Rey Motion of the I 2 @, ang! the Quo- 

ient is ich/:being ſubſtrafted from 1x Days 


tient is 5' 25" to be,SubſtraCted (becauſe the Moon's place is yet 
greater than the Sun's)'trom 11 Days 16 Ho. 6' 38", and there 
remains 11 Days 16 Ho. 1' 13',.to which time I again compute 
the places of the Luminaries, \finding their. diſtance from & g", 
which divide as before, and the Quotient is x6” to þeSubſtrated 


which is the middle time of the true & reſpecting the Moon's 
Orb, at which time the Sun is in # 2? 59' 40", and the Moon 


Jn V2" 59 40. 


IIL For 
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Scientia Stelarum. 


,Motion, and the Quotient (contrary to the Title of Reduttion 
| of the Ecliptic. | 


III. For this time I find out the A_ of the Moon's La- 
titude, and thereby the ReduCttion, which divide by the Hourly 


apply to the time before found, ſo have you the true & in refoeek 


EXAMPLE. 


oY Ol, 
True place of the Moon 4 2: 59 40 
North Node Subſtract Io' 1. 28 5o 
Argument of Latitude 4 30. 0. 
ReuRtion Subſtract b 
Time of ReduQtion Add 40 


True & reſpeQting the Ecliptic. 114 1656 x 37 


IV. To the time here given apply the Equation to make it 
apparent. 


D. H J ” 
Time given 5 T8. 
Aquartion of time Subſtract 9 14 
Apparent time of the true & iz 15 $2 23 


— 


CHAP. VIL 
To Calculate the Eclipſe of the Moon. 


Irſt to know when the Moon will be Eclipſed, and when not ; 
Therefore obſerve at the true & : If the true motion of Lati- 
tude be within 12 Dogon backward or forward of 6 or 12 Signs, 
there is a poſſibility of an Eclipſe, otherways not. A 
Otherways, if at the time of the true &, the Moon's Latitude: 
be leſs than the fum of the Semidiameters of the Moon and Earth's | 
Shadow, there muſt be an Echlpſe, elſe not. + 


EXAMPLE. L 


At the time of the true & in Fannary 1693, the true Motion 
of Latitude is only 1* 3o' 50! above 6 Signs, which ſhews the 
neceſſity of an Eclipſe. py Ive - gt 


EXAM. 


: 
gits thus: From the Logiſt. Logarithm of the Scruples deficient, 
Sub. the Logiſtical Log. of the double of the Moon's Diameter, 
the remainder is the Logiſt. Log. of the Digits Eclipſed. - 


" — £ * A 


| 


_ 
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= the time of the true &, theſum of the Semidiameters is 58' 
j x1*, and the Latitude of the Moon 7'.52" ; thus becauſe the 
| Moon's Latitude is: leſs than the faid ſum, it ſhews there will 
IT. At the time of the true & (with the mean Anogy: of the 


Sun-,and Moon)tghter the. Table entitled (Tabula Horariorum 
Moturs , Semid...&;) (and under -the- Titles Semid,, @ Semid; Y, 
Hor. Mot.. &c..:Yoty have their apparent Semidiameters, Parallax 
of the J, &c. Then from the ſum of their Horizontal Parallaxes 
(the Sun's Parallax in the Horizon being ever 30") Subſtra& the 
Sun's Semidiameter, and the reſidue is the apparent Semidiameter 
of the Earth's Shadow, in reſpe& of the Moon's Tranſit. 


EXAMPLE: 


Sum ofthe Horizontal Parallaxes © and } 58' 34" 
Semidiameter of the Sun Sub. 16 29 
- " Apparent Semidiameter Eagth's Shadow 42 &5 


ITT. Add together the Semidiameters of I and Earth's Shadow - 
and from their ſum, Subſtra&t the Moon'sLatitude ; theRemainder 
is the parts deficient. 


EXAMPLE. 


Semidiameter of the Moon | TG, 
Semidiameter of the Shadow 48- $ 
Their Sum 58 um 
Latitude I, Subſtract FI 
Parts or Scruples deficient 53 19 


IV. You may ſpeedily convert the Scruples deficient into Di- 


EXAMPLE. 


Scruples deficient 0” 5d 19%-LL---992356 
Double y* Diameter x 4 24---LL-1003073 
Digits Eclipſed I9 45 Io------LL--989283 


Se cc Here. 


nn 
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" Ferolens Sarum. es 
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fe) is tO bb Noted that Lucas r Eclipſes: are of three ſorts. | 
1, Partial, when the Scruples (Deficient are leſs than the Moon's 


Diameter. 
022% avon pm yet Cuarlnuanid; \\when they. arg equal, 
> .- TM" virh Contintlance, wherl the Scrupte iibane, Art 


eines dla the MoogYs- Diameter; and in theſe; the! Dibits: cM. 

ſed. are more than 1 2, which ſhews how far the Ecliphy trerthe | 
Tf We 'Mogn: 1” > pets 294K. M1 

' 'V: Take the'Lb arithms of the fur nnd difference of vhe'Se< 

ay Barneters ah FRGGae of the Moon, 'and thehaVlf Stn vf 'h& 

artthifis ſhall-be the Logarithim of he Scroples'of Incl-f 

6r half duration. 


. hy br: 


by ge It) "EXAMP EE. mo 


a 70 


Sum of the Vemnddlenr | in Seconds 3491" 
Latitude of the Moon in Seconds 472 


Sur | | | 13963 i802 
Difference 3org : 28 86 


" Sum 7. 07788 
Scrvples of Incidence 3459" or 57' 39" 0m 3 $3994 


s 


- . - V 


VI As the true ho ly Motion of the I 4 FY to 1 Hou of 6b'1 
ſo the Scruples of Incidence, to the time of Incidence, which ſub- 
ſtrated from, and addetl to the'time of the greateſt Obſcuration, 
gives the Beginning and End of the Eclipſe. 


EXAMPLE. 
LL--of 57' 39" Rad. Add 1998; 5 
LL--of 32 42 | 973 
LL--of x ho. 52' 40" rh8aG2c 


Or dividing the Scruples of Incidence by the » Howe Motion, 
I 40 , gives the fame. 


With the Moon's true Latitude at TW time of the true 'F,' en- 
ter the Table entitled (Difantia Vere © & & a Maxima vr erua- 
zione) and the diſtance there found, divide by the hourly Mo- 
tion IJ 4 ©; the Quotient bein apply ' to the apparent time of 
the true E, gives the time of the greateſt Obſcuration or mid- 
dle of the Ecliple. 


| 


| 


by which you may find the true Latitude as before was taught. 


IT EN — IT =_E” oy 
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\\Screntra Stellar. 


EXAMPLE: 
''TheLaritude ofthe Moon 7' 52", givesin the Tablez 7", which 


| divided by the hourly Motion, produceth'1' 27" in time, to be 


Total Duration. 3 45 20 


VIII. To know the. continuence of total Darkneſs, take the 


difference of the Semidiameters inſtead of the Sum, and then work 
as before. 


Hence.the continuence of Total Darkneſs 1s found to be '48' 52" 


= 4 
The Beginning of the Eclipſe 13 58. 16 

Yrs Beginning of Total Darkneſs 75 26 30 
Hence < The Total Obſcuration or Middle T5 * 50 56 


The End of Total Darkneſs i6 T5 22 
The End, or full recovery of Light 17 43 36+ 


IX. To find the Latitude of the Moon 1n the beginning and end 


of the Eclipſe: Add the Motion of the Sun, agreeing to the time 


of Incidence to the Scruples of Incidence, the ſum whereof Sub- 


ſtrated from the Argument of Latitude, at the beginning of the 


Eclipſe, gives the Argument of the Latitude at the end thereof, 


j| SubſtraQted. 
| Kndcs of th rue & reſpecting the Ecl T 46 
pparent time of the true & reſpecting the Ecliptic 1 2 2 

{areal SubſtraCt SUIT 10 fs ” 2 
| Middle of the Eclipſe, or greateſt Obſcuration = TY 50 «6 

| Time of Incidence Sub. and Add T I $2 40 
Beginhing of the Eclipſe Sr 1 
The End of the Eclipſe : 2, be 36 


| Argarnent bf Y* Latirndeat the WMiadle" 


| s ; LEM LYSTOU TR 
Her nee Latitude I at the End So. Aſc. ,:... .. -. * x4 56: 
1 . w #6 oy FJ Forage 
OL ( . c SELOGTETINS 2 B40 | 
03 og onkic cl kaos ko 5591 nl of MV 
AG 7&8 > mY 1) EC joy A' Þ. "I... ( [ + 
119%] < 


EX AMC P:L/E\ 


Motion-ofi - A a ts Jt time of Incidence 
8 _—_ of Incidence 


| 81 


Sum 


Ff rgument of Latitude at OB, 
(SLen bf Latityde* arEnd * 


"TLafitude I atthe Begining Bo. Aſc, I 11% 2; $08 


"T's Calculate the Fclipfe of "the Sun: 


Alcſt find, gut the true &. as rd Ion the Moon' s Eclipſe, | 


- ad Which time-addthe Sum th CANS rs/of the Sun 
and Moon, to the Arenee of t + arallaxes, and 
if the Sun Piet xceed the true tude of. he :Moon, at that 
S 0 t, cit ſhews the Sun. will be .chpted in., OMe; part of the 


Earth, '6therways not. 
EN" AMPLE. kl 07 <1 3 
* Wi ) 

At. the ime of the' true g Jae TIE Day-ili the Arial 
ABnO' yoanh why ar hb; *8 1-350 1-511 1d only era hotel 


k o : : 6 »>yp 4 & ' ao $g , 4 4 i #* 4 
, . ” q % - : 
4 g 8 4 « : & 4 < ' a . ks . 4 


s 0; # * » - a 144 


$f3T EH The 4 8d $1 90S | Tl ee VB Oo ei clew 4 \ 
 Sumof "ab noche of © and ) is 
; Differ. Horizontal Parallaxes © and J Add o© 52 4o 


] | - Sum FRM 
7 True Latitude of the Y at that time. ta ---< 


Hence the Sum of the Semidiameters added to the Difference 
of their Horizontal Parallaxes, exceeds the true Latitude of the, 
Moan ; which {hews the neceffity of an Eclipſe. 
| 


IL. If at the time of the Viſible 5 the a arent Latitude of 
the Moon, ſhall be lefs than the Sum of a aa "Reman 
the Sun wall ſuffer an EcopS | 1n that Place, elſe not. 


| & X M- 


—_—- 


Angle, at the 


P—"I_ ——_ Wau dit 


"ri ; StoBarun. a 


SNdþ garage 


At the before mentioned Time, the 


Sum of the Semidiameters is 
Viſidle- Laritude'! n 


SITES C, 


\ ) 


DoF 3 Ho. 55" 25”. 


EXAMPE E 


ah 


O 


| M 


J " 


32.,.55 
0' 24" 55 


Which proves-the Sun's Eclipſe i in theſe paths of the Wonld. 


_ his being/:khowf'!' pittvect to the” eg after this, 
\..- rag peat F<: | 


KW, ITY 6 & T3 | _T F. f 
I 5::E. Find wade Midtemeny, its ite, and Merida An: 
gleas foloweth.: id bi Mn 04 
5 D 
SK, ES MY, 
The true time of the i Py une 3 ED 
the true place of the Sun s 3 20-8 
, Excentric. place ofthe Moon 211 S114, x 126 x7 
"Mean Anomaly of. the Sun * \'IT . 29 vi$4 141 
"Mean Anomgly of the Moon' -  / i ' 21 '.0 40 
Argument of the Moon's Latitude 5s 27 18 48 
True Latitude of the Moon North 14 6 
Hourly; Motion of the Sun ''2 (23 
Hourly Motion of the Moon "29-: 52 
Hourly-Motion I 2 © 27 29 
Reductzwon Add I  _—y 
Fime of ReduCtion Subſtract | 410g. oy 
Fhe true Ecliptic Coy 8 _ June TR = 
MA<quation of* time Su { OO CO 
Apparent time of the true & Jer, 2; 3..,55,: 25 
ora. ch Tha Y © p ; © 1,52 40 
if TT, | Find: ou x e Midheayen, 1ts Ati mats, ind'thie: Mer idian 


arent time of the 'jirs * 11694, Jane x2th 


Dm  2ny 
The Sun's place is | S:, Li 20 _-. 
Time'in Degrees os 58, $1, - 
©!" Surrs Right Afcenſion "91, 34 
'* - R. A; of the Medium Col. T5o 25 ' 

_ M. C. in the Ecliptic i i 6,;-2Þ 5:,2F it; 
Meridian Angle 69 40 
Declination of M4. C. I2 ; North. 
Altitude Equator at Londor 38 2 
Altitude of the M. C. 5o Jo 


y -” > Ww- _wA—_— - a we m 


II Addl 


© Feientia Stellarum.. 


— = - 


tangent of the Altitude of Pn Medinm Cali; the ſum is the Tang- 


| 


4 | O 


| Altitude of the M. C. the;:Sum. is the Co-fine of the Altitude of 
the N, and me th | 


III. Add the Sine of the Meridian Angle to the Colne of Ol 


EXAMPLE ; 
WF; | 
The Meridian Angle 69 40=5--9.97205 
Altitude of M, C. $0 33--65-9.80305 
Altitude of Nonageſ. gr. '',' 53 26=65-9,77510 


-IV. Add. the Co4ine, of the. Meridian Angle, to the Co-; 


ent of the diſtance of the Nonageſſime Degree from the Medzam 
Celi, which.add. to the; M. C. from. (Capricorn! to. Cancer, and 
SubſtraQt from Cancer to Capricorz, and you have the: Nonageſſims 
Degree. 


"EXAMPLE 


. 
1 i, 


' The Meridian Angle =, 6g 40-+65--9.540 
-"Alkipnde of the BEG, 2! oh rp II. 
"Diſt. M. C. from Nonageſ. gr.” *' 15 $7--t--9.45626 

PEA TER RATE 

The Midheaven 1723. 4 2Bisz 60 

Diſtance Subſtract *f <\'; 0 G47! os 
Nonage/. gr. viz. 12 26' & | "= 12 ..26 oo. 

| The Sun's place | 3 '/Þ 26 17 


Diſt. 4 ©, from Nowall gr. tothe Weſt i 0. 59 43. 


V. Add together the Logiſtical Logarithm of the Horizontal 
Parallax of the Moon from the Sun, the Sine of the Altitude of 
the Nang Degree, and the Sine of the diſtance of the Sun 


from the Nopa fr Drgree 5 the Sum, Subſtrafting the double 
' Radius, is the? Logiſtica Logar. of the Parallax in Longitude, 


E XAAMMPLE:;: 


) IT 


O 
Horizontal Parallax I 4 © 52 40-LL-9.94338 | 
Altitude Nonage/. gr. 53 26 PAY 18 to 7 | 
Diſt. © a Nonageſ. gre © 40 59 43--S-—9.$1689 
Parallax of Longitude ' 27 4 5—LL-9.66 507 


Here 


. 
- 


_ 


_—_— whlo. cio Ion <A eec . ww. _— 
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the Lhininarie appears tnore Weſt than the truth, bit if his place 


thy of the Parallax of Latitude. - © 
VL Add the ay $44 Logarithm of the Horizontal Parallax 
bf > # ©, to the Co-ſine of the Altitude df the Nondgeffime De- 
Bree, the Sum 1s the Logiſtical Logarithin of the Parallax of La- 
-- of « ' ; | 


| JT]. LN 


Ad E X AMPL E;.* 

OL hs Þ 21H, 0:0: x 8 | 
Horizontal Parallax I « © - 4/52 go-LL-59.94338 
Auurude Deveedl gr: 53 26 O0--<(5----9,77507 

-.) Parallax bd... SLRS - Lindo 84s 


i-Jh'the'next Place we ſhall ſhew how to: find the viſible Hour- 
iy Motion-of the Moon frofti the Suny:ro which end I ſhall deli. 
vet theſe following Rules, (i. IK 

i VIE If the Eclipſe happen in the -Otiental Quadrant of the 


| H l 1; 
To x hour following the true «, 4412. —oT- 47-499 
| Parallax of Longit. according to the former doctrine JI 5 
True hourly Motion © 4 J 27. 29] 
Difference Parallax Longitude Subftr. /3.; aol 
Viſible hourly Motion © 4 I 24 g| 


| but if leſs, in the Occidental. 


| Quadrant diſtant as before 40* 59' 43". 


Sigihir, and the Parallax of Longitude decreaſe, Subſtra&t the 
ditference of the Parallax of Longitude in one hour (or any other 
time) from the true Motion of the Moon from the Sun, but if 
the Parallax of Longitude increaſe, add the faid Difference. 

VIII. It the Eclipſe happen in the Occidental Quadrant, and 
the Parallax of Longitude decreaſe, add the diffetence of Pardllaxes' 
to the true Motion of the-Moon from the Sun ; otherways'Subſtra& 
the ſame; if the Parallax of Longitude Increaſe. 

IX, It the Eclipſe _ in the Nonageſſime Degree, ſo that 
the former part fall in the Oriental Quadrant, and the latter in 
the Occidental, Snbſtra& the difference from the true Motion of 
the Moon from the Sun, and you {hall have the viſible Motion 
of the Moon -from the Sun. | | 


Note, That whenſoever the Sun's place is greater than the No- 
M 


þ 


»e Degree, the Eclipſe happens in the Oriental Quadrant, 


As in our Example the Sun. is'in 1* 26' 17” S, and the Nota- 
geſſime Degree 12* 26' ©, therefore the Sun is in the Occidental 


By which dividing the-Parallax of Longitude 
at the time of the true c, giveth the Ioervale "Bb 
of the true and viſible & to beadded 


+= Hete Note, That if the SUR place be leſs than the Nonaveſſins | 
N greater, then the Luminarie ſeems mote Eaft, according to the 


Hence the viſible & 15 June 12 day at $4.06 
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At which-time-the Parallax of Long 
| Diſtance of the Sun and Moon at 


par. ofthe ſum of the Semidiameters of the Sun and 
the Logiſtical Logarithm of the Viſible Latitude of the Moon 
from the Sun, the Remainder ſeek in the Table of _ and to 
irs Co-fine Add the Logiſtical Logarithm of- the Sum of 
midiameters;; the fur fa 


"AP OOO . — Fs 


IK; 15 1 .34.,:126 
bo 49 , 
at riIme | 0 _ $ 31 4 26 


Parallax of Latitude South —_ +07 rectly 52 
True Latitude y No. Deſcending. . . * ot 9511 3-2 $01:1648 þ 
Viſible Latitude of the Moon South , . PEARNAT T7 + | 
| Semidiameter of the Sun. - F.7  ©n[3 04 8&8 
- [Semidiameter of the Moon my, 14 54 
|Sum of the Semidiameters Z 30 58 
| From which taking the viſible. Latitude [ 6 s 
| leaveth the Scruples deficient. b. 4 
| Which converted into Digits as (in the 7 
| Moon's Eclipfe, by uſing. the Double fc 2.30 26 
the Sun's Diameter) makes OTC TSF. | 


G35 
. 


X. For the Scruples of kncidence, Subſtract the Logiſtical Lo- 
oon, from 


IT the Se-] . 
ll be thie:Logyſtical Logar.'of the Scru- 


ples of Incidence. 
OO OBEXAMPLE ci: 
; | z "_ | 
Viſible Latitude I 4.© 24 x 3--LL-9.60596 
Sum of the Semidiameters ... Jo $5--bL-9.71204 
| - $—=g89392 | 
' "Sum of the Semidiameters 30 MBs ik 444-4 
Scruples of Incidence 18 r9=LL-9.50558 


XI. To 1 hour before the yifible &, vis. 4% 4' 21 we 
{hall find (according to the former DoQtrine) the Parallax of Lon- 
itude is 28' 21”, ſo thatthe hourly difference of the Parallax of 
Longhnade is 3' 5©, which Subſtrated from the hourly Motion 
4 © 27' 29", leaveth the viſible hourly Motion 24' 24", by 
which dividing the Scruples of Incidence 19' 13”, it gives the 
time of Incidence 47" 15". | | 
Again, to 1 hour after the viſible &f, viz. 6b 4' 21', the Pa- 
rallax of Longitude is 32' 19” ſo that the hourly difference of 
Parallax is o' 53", which Subſtratt from the true hourly Mo- 
tion 27' 29", and it leaves 26' 36", for the viſible hourly Moti- 
on, by which dividing the Scruples of Incidence 19' 13”, produ- | 
ceth the time of Repletion 43' 20”; hence the duration of the 
Eclipſe is 1# 3o' 35". | 


XII. In 


| 


— 


| —x1); In the-Table of the-difference of the & or & from the 
Mid-Eclipſe or greateft Obſcuration, the viſible Latitude at the 


*J End of this Solar Eclipſe. Firſt, for the Beginnitig,*add to the. 


j titude at the true time of the viſible Conjunction; ſo have you 
the true Motion of Lafitude at: the Begi dnifg, by by which find the] 


T_— 


by F, Faeſe (obſerving tl the former, flirqctions) 4 is had the vile La- 


' Scientia S rellarzon. 


time of the viſible &, giveth the Interval 2' 7 ', Which divide by 
the viſible houtly FLE. oy following the viſible g, Oui the In- 


terval 4' 46” to be Subſtracted; ſo _ ag great oe] 
Nat 4% 59\ 35" P.M. © '/ 
ey Hence, | 
07 13{) 4. £LLG. H fn 
The Beginning at Londod'i $4 Y 27 35 4 pgh Lggynin ts 
_ The Middle or greateſt EY os 4, 59 ,35 
* The Vifible ComunQtion _ . ws ws. gf = P. M. 
The End of the Eclipſe Fe" TEES-O al 55 


XII. To find the viſible Latitude of 5 at the Beginging ang 


Minutes of Incidence, the Motion of the Sun agreeing to the time: 
of Tncidence, and the Sum ſubftra&t from the true Motion of La- 


true Latitude, and at the fame time find the Parallax of Latitude ; 


TR... 4. £7} 
in | 94-00 raw 'n of E2 LES pe I 
| The Scriaples of Incidence 6238  A.HoI9 17't 
Motion of the 9 to the time of Incidence "L481 1 
- Sum SubſtraQt ; I 5 5 
Motion of Latitude at the viſible & --.._ « 7 1 as; 
Motion of Latitude at the Beginning i of 00 0 
Moon's true Latitude North Sub. 12 49 
Parallax of Latitude | | 32 13 
Viſible Latitude at the Beginning South 19 24 


XIV. For the end, add to the Minutes of Incidence the Motion 
of the Sun agreeing to the time of Repletion, and the Sum add to 
the true Motion of Latitude at the time of the viſible 5, ſo have 
you the true motion of Latitude at the end, by which proceed, 
as before, to find the viſible Latitude. 


| 


© <_— 


mu mm oro” 


... ,— mm—_—_— _— 


Shadow (which may be done by a Scale of equal Parts) alſo tq 


ies - = REST CHRIS WOE RES OEER KEW Is 
AT | RV IOOE Y/ TIT Tr we 
Lo IBNR, | Y 2617 , by 5 #t = | 
ve \ rivutiyv; ' Bud MB) diEe 
NT vis HIDVR > IGM 25:3 protect nn 'B:,;;0.:* - of 
CINE: f Incidence: /!. ot. baBei 19 13 
Motion of © to the time of Repletion KG EY x 46 
. oo | — — _— 
Sum Add 20 59 


Motion of-Latitude at the Viſible g. . oj $..27 54 20 


| M1 -& * dy f 10; | 3 319i 2H 671 

|\Motion of Latitudg at the End % F & 5 28 I5 -19 

| Moon's gue Latitude North Sub. .,.. ; ... 9 9 

| « 2 , _ 

| Parallax of Latitude | 7 19 
boa yi:gniged,: i; 3, 0 tb fs 1 91d 17 EToT T7 
Viſible Latitude South © ; 6 Hah | : i 07 al 

2 o 4 ' b » fs FS « 4 J 

[- mm 7 r"f7ff7 "1 mr 19 

{1\F 4 þ HO i? / p } wed 6 ; > j dis 

= +» La: + if , 2 x ; 
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one another at Right Angles in E, which point of In- 
terſection is the Plane of the Ecliptic, where the Eclipſe happens: 
upon which, as a Centre, draw the Peripherig A,B CD, of the 
quantity of the ſum of the Semidiameters ofthe Moon and Earth's 


To Delineate the Eclipes 6 rhe Suit and Moon. 
I. I the Moon, draw the: lines A C and B D to interſe& 


| 
| 
; 
| 
ws ' | 
5 SW 
'F 
' 


the quantity of the' Semidiameter of the Earth's Shadow, dra 
upon the ſame Centre another Peripherie, then becauſe the Moon 


* 4% s ye 4 4. — —_— ——_—_ —__ — ——__ : 


Eclipſe begins on the Eaſt part of her Body, you muſt upon t 
| # w 


” 2 — -——_— _ - _ m_—_ =» 4» — 
: 


— — 


wy 


CE 


' begins to be” Totally darkned, K her p 


1 


Sum of the Semidiameters 


$ 
| Semidiameter ofthe Shadow ER ,_ + 5 
| Initial Latitude of the Moon EG 2 22 
| Final Latitude'of the Moon EI ” I} 20 0, 
Semidiameter of the Moon R B 16''6 


IT. For the Eclipſe of the Sun, which differs in nothing at all 


; 


ampatnes 
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1n the Arch B C D, 


may thus be done. 


Fforn E upon t 


\ 


Eclipſe probeed in' like manner 


between F and H, which reſpects the way of the Moon during 


the Moonart the beginning of the Belipſe I herplace when ſhe 
ce-at the V/ 

her place when ſhe begins: to- recover her lightz-ahd/H the'end 

of the Eclipſe, mr FB RT 1 © Rs FE} 


- 


E Xi MP: E. 
EB 


| 


from this of the Moon, but only that inſtead of the Semidiame- 


ter of the Shadow of the Earth, you uſe the Semidiameter of the 
Sun, and the viſible Latitude inſtead of the true : fee what follows 
from the aforegoing Eclipſe, by way of 


ERSHFLS , 


Sum of the Semidiameters E B 


fiddle; M her] 


{Weſt fide of your Plane Note down the Latitude of the Moon, | 
op pn. 410 405K; Welt part, which] 

line B Dy prick off the La-|' 
titude at the beginning towards D, which terminatesat G, from | 
which draw a Parallel lineto A C,, as G F. Far the End of the| 
b the other\ſide,* 4d" Yer off the | 
Latitude from E to I, whole Paralldl;falls at H, then draw a line | | 


the Eclipſe : Then draw the five equal Circles, having for the Ra- | ' 
dius the Semidiameter-'of rhe Moon,'' Then Fſhews the place,of | 


—_— - 


— * 


. ++ 444 ww 


@E&- 
Semidiameter of the Sun EM 5 
Initial viſible Latitude E G 19 24 South 
Final viſible Latitude EI 28 2 
14 


Semidiameter of the Moon M B 
 Dddd2 
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CHAP. XI. 
To find the place of the Fixed Stars for 


any time given. 


T..Irf, gather the Receſſion of the EquinoCtial (which is equal | 
'T* to the diſtance of the firft Star - ia the Catalogue from the} 
firſt! point of.) to which add the diſtance of the Star, whoſe} 
Longitude is ſought : the. diſtance of the ſaid Star is found by 
Subſtraing the place of the firſt * in the Catalogue, from the 
| place of: the propoſed Star there found ; the ſum is the place of the 


Star required. | 
EXAMPLE. 


; T deſireto know the place of Cor Leonis the of 1ſt Jazuary 1700, 
to which end I gather the Receſſion of the EquinoQtial after this} 
following manner. | 
| ES 
. Epocha 1681 | 28 44 'o0 
Years add 19 Is $59 


Place 1ſt * Y January 1ſt I700 28 
Add Diſt. Cor & from the ity |3 26 = ” 


- Place of Cor & January iſt. 1700 |q 25 39 
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A CATALOGUE of ſome of the. moſt Eminent 
Cities and Towns in the World, with their Lati- 
tude, and difterence of Meridians from London. 


Maarid 1n Spain 


| 


Names of the Cities. 2 : act, 2a "oP 
Alberdeen in Scotland O 7 $|58 
Alexanaria in Egypt $ , ©. A130 F 
Amſterdam in Holland © ' 20  Al52-.25 
Antwerp in Brabant 0 127. . AST, 19 
Aratta in Syria 3 20. A|36 d 
[Athens in Greece © 36-37-00 
Babylon in Chaldea _ 
Beaford in England O 2 S$S|52 12 
Berwick in England O 6 9$|55 5o 
Bethlem in Judea 2 48 A[|31 50 
Bononia in Italy oO 45 A[43 49 
Briſtol in England 0 - 12 Biz. 28 
alis in France Oo 1 A1%0 - © 
alecut in E. India F '52 AjIr. 3o 
ambridge in England O i A[52 17 
Canterbury in England O 4 A[|51 25 
aſſells in Heſſia oO .39 .A[$T- 29 
ompoſtella 1n Spain S, 3. MS: 2 
ontmbria in Ur bes. a 70 "32 "ns 6 
oventry 1n Exglan O 6 S$S|52 3o 
Derby in England O 0 8193: 
Dazxtzick in Pruſſiz s 14 A625 
Dabliz in Ireland Ss. &. S199 II 
Edenbargh in Scotland $46 ELM 
Frankford upon Meene == FW 
Fruenburg 1n Pruſſia ; 89 A&A] 38-65 
loceſter 11 4 20% » ©. S208 - 
hent in Flanaers o 138 A\$t & 
Haphnia in Denmark o | 58 A558 a9 
Huntingdon in England O i S|52- 24 
Flieruſalem 3 2 A[32 10 
Kpockfergus in Ireland o 29 S$S| 54 40 
| . 
Leyden in Holland o 21: Al[g2 ' 7 
Ltsbon in Portugal o. 34 S[|38 45 
Leiceſter in Englaud © -- 4 - 9|-$2::.41 
Lincoln in England '© Tx S$|53 15 
LONDON. O 0 51 32 
| Mradlebarg 1n Zgland o 18 A[51 Jo 
O:...\ 9: *S 45 
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A CATALOGUE of ſome of the moſt Eminent 
Cities and''Fowns: in the World, with their Lati- 
tude, and*difference of Meridians from London. 
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Names of the "Cities. read, _ Po. 
Now in Italy I. 0''' A] 40" 42 
Northampton in England 'o 3: S427 28 
Norwich ih Enoland © 5 Al[$2 46 
Norimberg in Germany o .q48| Al49g 26 
Nottingham in England _ BYE I15J? 'O 
Oftend in Flanders © 16-  AlS3 1 

xford 1n 'Enzlaxd & 3s S'5T 45 
Pickworth Sedes Authoris oO :'n'\: Sig2 426 
Paris 1n France o [8 Aj;48 39 
Prague in. Bohemia o.' $6 A | go 6G 
Pembroke in England oO 19 S| GI ' 5 
Peterborough in England 0: 2 Si52 38 
Quinſai in China 8s 32 Al4o 6 
Ratisbone 1n Bavaria 0 0 SI 0 
Richmond 1n England JO 7 S|54 26 
Rochel in Aquitain s 20 Sf45 49 
Rome 1n Italy is 00 42 2 
Rotterdam 1n Holland 6 ESL 0 
Sarum 1n England 9, 'Þ B42 us 
Sardis m Lyaia 2 24 -A[38 34 
Salamanca 1n Spain oO 20 S{[4T 12 
Salisburghin Bavaria 0.46 - A 47 42 
Stafford 1n Excland © 9 S152 54 
Sprres 1n Germany oO 379 Alag4g' 24 
Stockholm in Sweden : 3: A8- © 
Stamford in England. o 2 ' S$|x2 av 
Theſſalonica 10 ASS 
Toledo in Spain o 24 S[4o 10 
Tubinga 1n Sweden Jo 4o Al48 34 
Palentia in Spain Es. S139 55 
Uenice o 5o Al]45 15 
Uzenna in Auſtria :' $' (Ala8 22 
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A CATALOGUE of ſeveral Fixed Stars of Note 


, according, 


U 


to the Obſervations of Tycho Brahe, and by him Re&tified to 
the beginning of the Year, 1601. 
. : | 
| Names of the Stars. - _— _ < | 
FT ral he gd *1:; |. 
C!O.*R. Horn Arzes calld the 1ſt. 77. 37 7 8 N[| 4 
North following in ſame Horn. ” 20 "2 29 N[ 4 
| Bright * in the Head of Artes. S232 01009 N 3 
Southern Jaw of Aries. 15 3 20] 5 42 N| 6 
Firſt of 3 inthe tail of Aries, & 15 15] 1 46 N| 4 
Middle and Brighteſt of the Plejades, |5 24 -24] 4 'o N| 3 
Noſtril of Tauras. I © 12] 5 46 S | 3f 
North eye of Tanras. L-.2 53] 2. 36 & | 3 
South eye of Taurus Aldebaran, K\:4 389 $4323 3.15 
End N. Horn & or foot of Auriga. 0.16 59] 5 20 N| 2 
Propus foremoſt ih the foot of Gemini. IL 25 22] © 13 S | 4 
Hindmoſt Heel Higher Foot Gemini, |Z #9 44] © 53 S | 3 
Bright Foot of Gemiz!, ow -S I 6 48 $S 2 
Head of Hercules Polax. Ss 13 43] 6 38 N | 24 
North Aſſes. &-2:9 3 CM 4 
South Aſſeltus, bt -*'$ 8$]o 4 N 4 
Heart of Leo. aA _24'17] © 26 N| 3 
Second in the left Wing of Yireo. 2-4 '35] 2 $o N| 3 
Spica Vireinis Ariſta. | = 18 16] 1 59 5 I 
South Ballance. mn 9 3i] o 26 N| 2 
Higher * in the Forehead of Scorpio. |" 27. 36] 1 5 N| 2 
Heart of Scorpio MEL. .* - ARE I3] 4 27 S I 
Southmoſlt N. part Bow of Sagittary, |Y o 47]2 o S$| z| 
Southern Horn of the Goat Azſtralis, | 28 31] 4 41 N 3 
Bright * Doubling tail of Caprzcory. = 110 '14] 2:26 S | 3 
Following * on the Goat”s Back. 2:18: 01 2 29 $ | 3 
| So. of 2 in hinder part of the Head. * .15' 50] 7 27 N| 4 
In the Tail of Piſces. X $7 216 23. N 5 
Head of Amdromeaa. Y. 8 47125 42 N| 2 
Girdle of Andromeda, T 24 49|25 59 N| 2 
In tollowing N. Horn of Artes. |7 28 23] 8 29 N| 4 
Bright * in theChair Caſiopera. v 29 35]51 14 N| 3 
| Breſt of Caſiopeia—Schedir, 5 2 17446 35 N| 3 
Left.or South foot of the Whale. 5 -8 39]27 46 N| 2 
Bright * in the Jaw of the Whale. 5 8347112 37 $ |'2 
Left knee of Caſſiopeia, [5 12 201460 22 N| 2 
Head of Alvol. 5 29 3722 22 N| } 
Bright * Right {ide of Perſeus. is 29 17130 [5 NI gf 
| Left foot of Oriow—Rzgel. % 38 17930 2n-9:1 x 
Paunch or Belly of the Hare. m= 14 ©0443 57 S | 3| 
Firſt * 1n the Belt of Or:0-. m._17 5$50]23 38 S | > 
Middlemoſlt * in 0r:0z's belt. p 17 54[24 33 S | 2b 
Hindmoſt * in Or:oz?”s belt. m 19 O|25 ,21 S | 2 
Pole Star. | jm 82 S109 2 Nias 
Right ſhoulder of Orion. | 12][16 6 S | 2 


| 


| 
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A CATALOGUE of NE &c. 


| Longitude | Latitude - 
"Names of the Stars. "= ts | f5 
Ri pht ſhoulder of Aariga. n 25 52]2127N| 2 
_ Sirins. s 8 35]39 3o $S I 
bo her head - Gemini Caſtor Apollo, |&s 14 41Jio 2 N| 2 
Lefſer Do c0n. 'S 20 18]15 57 S| 2 
Breſt of the GE Pros Ng 1 46] 1 14 N | xes 
Shoulder of: = Bear 4th W heel. A 9 34149 40 N| 2 
Flank of the Bear 3d Wheel. Q 13 43145 3 N| 2 
Heart of Hydra, a 21 45122 24 S| 1 
Northmoſt * in Leo's Neck. ga 21 57111 50N|] 3 
Midmoſt * in Leo's Neck. a 23 591 847 N|] 2 
Left Thigh of the Bear 1ft Wheel. a 25 25151 37 N| 2 
| Brighteſt * in Leo's Back. W 5 41]14 20 N | 2 
Middle * Tail of Helice 2d Horſe. mM 9 56156 22 N| 2 
| Tail of Leo, mW 16 3]12 I8N| 1 
| Firſt Horſe of the Chariot Bear's tail. |% 21 12154 25 N | 2 
ju ht Wing of Virgo Vindemiatrix. = 4 23116 15 N| 3 
Shoulder of Boores. = 13 $514933N| 3 
| pens in the Conſtellation Bootes. | = 18 39]31 2 Nj 1 
Bright * of the Crown Lucida Corona, | 6 38]44 23 N| 2 
Bright * of the North Ballance. m 13 48] 8 35 N{ 2 
Bright * middle of the Serpent's neck. |m 16 30[25 35 N| 2 
Right Shoulder of Hercules. Im 25 27142 48 N | 3 
Left Hand of Ophincas. m 26 44117 19 N{ 3 
Knee of Ophincus. |# 3 3911 3oN| 3 
{ Left Shoulder of Hercul es. |z2 9 10]47 47 N| 3 
| Head of Hercales. 2 10 31137 23 N| 3 
| Head of the Serpen t of Ophincas, + 16 5oſ35 57 N| 3 
| Right Shoulder or Ophincas. 3 19 45]28 1 N{|. 3 
Head of the Dragon. z 22 24175 3N] 3 
Shining Harp. 9 4316147 N|] 1 
Tail of the Vulture. 00 ** 15136 16N| 3 
Mouth of the Swan. Y 25 44]49 2N] 3 
| Eagle or flying Vulture. vw 26 q12g9 21 N] 2 
North Horn of the Goat. w 2 1917 2N] 3 
| [Pinion Right Wing of the Swan. — 10 53[64 28N |. 3 
| Left Shoulder of Aquarias. — 3 $a M33 
Breaſt of the Swan. » 19 25157 9N| 3} 
| Lower Wing of the Swan. =» 22 9]49 26N| 3 
Mouth of Pegaſus. |, =. $0. 23] 32 27 N | 3 
{Inthe Mouth of the Fiſh Fomahart. © $0 © -$4 | 
| Tail of the Swan. \& 29 59 56 N | 2 
Wing of Pegaſus Merchab. 17-56 19 26 N | 2 
Right Shoulder of Pegaſus Scheat. iy $349.31 7 N] 2 
Southmoſt * of the W hale's tail. MK 26 56 20 47 S | 2 
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